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PREFACE 

TO 

THE  SECOND  EDITION. 


In  this  new  edition  of  my  work  on  poisons  I  have  been  com- 
pelled to  restrict  my  remarks  to  a  consideration  of  those  sub- 
stances which  give  rise  to  medico-legal  inquiries.  Toxicology 
is  a  wide  subject  in  itself,  and  it  would  be  hopeless  on  the  part 
of  a  writer  to  endeavour  to  include  in  one  small  volume  all 
those  facts  and  principles  which  are  now  comprehended  under 
this  department  of  medical  science.  One  of  two  courses  is  open 
to  him  :  —  he  may  give  a  distinct  notice  of  every  substance  which 
has  been  known  to  have  a  noxious  action  on  the  animal  body, 
and  in  this  case  the  book  would  become  a  catalogue  of  drugs, 
with  a  brief  history  of  poisons,  —  or  he  may  exclude  those  sub- 
stances, which  belong  rather  to  the  history  than  the  practice  of 
the  subject,  and  thus  devote  more  space  to  the  consideration  of 
substances  which,  from  the  frequency  of  their  employment  for 
murder  and  suicide,  are  of  great  practical  importance.  I  have 
chosen  the  latter  course.  My  space  has  been  limited,  and  I 
have  endeavoured  to  fill  it  with  materials  which  may  be  of  profit 
to  the  practitioners  of  law  and  medicine,  for  whose  especial  use 
this  volume  is  intended.  Under  this  view  the  plan  of  the  former 
edition  has  been  entirely  changed.  Many  chapters  have  been 
struck  out,  and  an  equal  number  of  new  chapters  introduced. 
The  requirements  of  a  period  dating  no  longer  ago  than  ten 
years  are  different  from  those  of  the  present  day ;  and  it  is  the 
duty  of  an  author,  so  far  as  it  may  be  in  his  power  and  con- 
sistent with  the  scope  of  his  labours,  to  fulfil  these  requirements 
by  an  entire  remodelling  of  his  subject. 
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PREFACE  TO  THE  SECOND  EDITION. 


No  one  can  draw  a  definite  boundary  between  a  poison  and  a 
medicine.  The  greater  number  of  poisons  are  useful  medicines 
when  properly  employed,  and  nearly  every  substance  in  the 
catalogue  of  medicines  may  be  converted  into  an  instrument  of 
death  if  improperly  administered.  For  this  reason  it  must  not 
be  supposed  that  a  substance  is  not  a  poison  because  it  does  not 
find  a  place  in  this  second  edition  of  my  work.  I  have  simply 
exercised  a  freedom  of  selection,  with  a  special  view  to  practice, 
omitting  a  notice  of  those  medicines  or  poisons,  as  the  case  may 
be,  that  have  not  hitherto  been  made  a  subject  of  investigation 
before  our  legal  tribunals. 
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Corrigenda. 

Page  44,  line  18  from  foot,  for  "  hours  "  read  "  hours." 
,,     66,  line  11  from  foot,  for  "  colchicum  "  read  "  colchicina." 
,,     67,  line  17  from  top,  for  "  weights  "  read  "  weight." 
,,      73,  line  19  from  foot,  for  "  blood  "  read  "  alcohol." 

„  103,  line  6  from  foot,  for  "  pure  "  read  "  purely." 

„  144,  line  16  from  top,  for  "  two  "  read  "  three:''  [The  case  referred  to 
occurred  in  December,  1857,  and  the  particulars  were  communi- 
cated to  me  in  March,  1858.] 

,,  217,  line  2  from  top,  for  "Woorara"  rend  "  Curara." 

.,  217,  line  8  from  top,  for  "  of"  read  "  for." 

,,  227,  line  5  from  foot,  for  "  five  grains  "  read  "  four  grains." 

„  229,  line  22  from  foot,  for  "  to  be  "  read  "  to  have  been." 

,,  293,  line  21  from  top,  for  "  the  form  "  read  "  their  form." 

„  322,  line  4  from  top,  for  "  Schossberger  "  read  "  Schlossberger." 

„  387,  line  6  from  top,  for  "  grains  "  read  "  grain." 

„  432,  line  5  from  top,  for  "  it  "  read  "  its." 

„  435,  line  12  from  top,  for  "  arsenic  "  read  "  arsenical." 

,,  460,  line  7  from  foot,  for  "  ther"  read  "their." 

,,  464,  line  4  from  top,  dele  "  it  melts." 

,,  559,  line  3  from  foot,  for  "  peroxide  "  read  "  perchloride. 

„  689,  line  6  from  foot,  for  "  M."  read  "  Mr. 
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CHAPTER  1. 

TOXICOLOGY.  —  MEANING     OF     THE    TERM    POISON.  —  SALINE 
MEDICINES    POISONOUS    IN    LARGE    DOSES.  —  COMMON  SALT 

AND  EPSOM  SALT.  WHITE   HELLEBORE.  —  HIERA  PICRA.  

OIL  OP  TURPENTINE.  DEADLY  POISON.  SAL  VOLATILE.   

GREEN  VITRIOL.  —  MEDICAL  DEFINITION.  —  LEGAL  DEFI- 
NITION. 

By  Toxicology  (derived  from  toI-ikIv,  poison,  and  \6yos,  discourse) 
we  are  to  understand  that  branch  of  medical  science  which  relates 
to  the  history  and  properties  of  poisons,  and  of  their  effects  upon 
the  living  body.  This  subject  is  commonly  regarded  and  treated 
as  a  part  of  Medical  Jurisprudence  ;  but  the  number  and  im- 
portance of  the  facts  connected  with  poisons  which  have  been 
accumulated  of  late  years,  have  justly  contributed  to  raise  toxi- 
cology to  the  rank  of  a  distinct  science.  To  the  physician,  the 
pathologist  and  the  medical  jurist,  a  knowledge  of  the  subject  is  of 
great  importance:  for  cases  are  continually  presenting  themselves 
in  which  a  practical  application  of  the  principles  of  this  science 
is  demanded ;  as,  for  example,  in  the  treatment  of  a  person  la- 
bouring under  the  effects  of  poison,  in  drawing  a  clear  distinction 
between  changes  produced  in  the  body  by  disease  and  those 
caused  by  poison,  or  finally  in  aiding  the  criminal  law  in  con- 
victing those  who  have  been  guilty  of  the  crime  of  poisoning. 

Definition. — A  Poison  is  commonly  defined  to  be  a  substance 
which,  when  administered  in  small  quantity,  is  capable  of  acting 
deleteriously  on  the  body;  and  in  popular  language  it  is  confined 
to  substances  which  destroy  life  in  small  doses.  It  is  obvious  that 
the  above  definition  is  too  restricted  for  the  purposes  of  medical 
jurisprudence.  It  would,  if  admitted,  exclude  a  large  class  of 
substances  the  poisonous  properties  of  which  cannot  be  disputed; 
as,  for  example,  the  salts  of  copper,  tin,  zinc,  lead,  and  antimony, 
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POPULAR  DEFINITION  OF  A  POISON. 


which,  generally  speaking,  act  only  as  poisons  when  adminis- 
tered in  large  doses.    It  must  not  be  supposed,  however,  from 
this  statement,  that  the  compounds  of  these  metals  cease  to  be 
poisonous  when  exhibited  in  small  doses.    We  may  admit  the 
general  truth  of  the  doctrine,  that  a  poison  in  a  small  dose  is  a 
medicine,  and  a  medicine  in  a  large  dose  is  a  poison  ;  but  a 
medicine  such  as  tartarized  antimony  may  be  easily  converted 
into  a  poison,  either  by  giving  it  in  small  doses  at  short  intervals 
under  states  of  the  body  not  adapted  to  receive  it,  or  in  cases  in 
which  it  exerts  an  injuriously  depressing  effect.    More  than  one 
death  has  been  lately  occasioned  by  this  wilful  misuse  of  anti- 
mony in  doses  which  might  be  described  as  medicinal,  although 
in  the  cases  referred  to,  no  other  intention  could  have  existed  in 
the  secret  administration  of  this  substance  than  that  of  destroying 
life.    A  person  may  die  either  from  a  large  dose  given  at  once, 
or  from  a  number  of  small  doses  given  at  such  intervals  that  the 
system  cannot  recover  from  the  effects  of  one  before  another  is 
administered.    In  cases  of  lead-poisoning  it  is  a  well-known 
fact  that  a  quantity  of  carbonate  of  lead  so  small  as  to  be  scarcely 
appreciable  to  tests,  may  by  its  daily  introduction  into  the 
system  through  water  or  other  articles  of  food,  produce  symp- 
toms of  chronic  poisoning,  which  although  different  in  their 
nature  and  progress,  are  not  less  fatal  than  those  which  are  pro- 
duced by  a  large  dose  of  a  salt  of  lead.     Water  containing 
only  one  grain  of  lead  in  a  gallon,  or  one  seventy-thousandth 
part  by  weight,  has  thus  been  known  to  produce  all  the  effects  of 
lead-poisoning  in  an  aggravated  degree.    Some  substances  such 
as  nitre  have  not  been  known  to  act  as  poisons  except  when 
taken  in  very  large  doses,  while  arsenic  acts  as  a  poison  in  small 
doses.    But  in  a  medico-legal  view,  whether  a  person  die  from 
the  effects  of  half  an  ounce  of  nitre,  or  of  two  grains  of  arsenic, 
the  responsibility  of  a  person  who  criminally  administers  the 
substance  is  the  same.    Each  substance  must  be  regarded  as  a 
poison,  differing  from  the  other  only  in  its  degree  of  activity  and 
perhaps  in  its  mode  of  operation.    The  result  is  the  same :  death 
is  caused  by  the  substance  taken,  and  the  quantity  required  to 
destroy  life  cannot  therefore  be  made  a  ground  for  distinguishing 
a  poisonous  from  a  non-poisonous  substance.  If,  then,  a  medical 
witness  be  asked,  "What  is  a  poison?"  he  must  beware  of 
adopting  this  common  definition,  or  of  confining  the  term  poison 
to  a  substance  which  is  capable  of  operating  as  such  in  a  small 
dose  given  at  once. 

Saline  substances  poisonous.— The  fact  that  a  poison  has  been 
commonly  regarded  as  a  substance  which  produces  serious  effects 
when  taken  in  small  quantity,  has  induced  many  who  have 
adopted  this  arbitrary  view  to  assert,  that  certain  substances 
which  have  actually  been  known  to  cause  death,  are  not  poisons; 
and  this  doctrine  has  been  apparently  supported  by  the  fact,  that 
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were  not  some  such  distinction  adopted,  it  would  be  difficult  to 
separate  the  class  of  poisons  from  bodies  which  are  reputed  inert. 
In  answer  to  this  view,  it  is  perhaps  sufficient  to  show,  that  there 
is  no  good  reason  for  assuming  this  as  the  distinguishing  cha- 
racter of  a  poison;  for  it  is  impossible,  even  among  substances 
universally  admitted  to  be  poisonous,  to  make  any  division  ac- 
cording to  the  effects  produced  by  the  quantity  taken.  In 
relation  to  the  quantity  required  to  operate  fatally,  the  difference 
is  not  so  great  between  nitre  and  oxalic  acid  as  between  oxalic 
acid  and  strychnia.  If  we  consider  nitre  to  be  a  poison,  there 
seems  to  be  no  good  reason  for  excluding  common  salt  (the 
chloride  of  sodium).  Medical  practitioners  would  scarcely  be 
prepared  to  admit  this  last-mentioned  substance  into  the  class  of 
poisons;  but  it  is  to  be  observed,  that  in  a  large  dose  it  is  capable 
of  acting  as  a  powerful  irritant,  and  of  inflaming  the  mucous 
membrane  of  the  alimentary  canal  to  the  same  extent  as  much 
smaller  doses  of  other  well-known  irritants.  An  instance  of 
C031MON  salt  having  caused  death  occurred  in  the  north  of 
England  in  the  year  1839.  A  young  lady  swallowed,  it  is  sup- 
posed, about  half  a  pound  of  this  substance,  for  the  purpose  of 
destroying  worms.  It  was  considered  to  be  a  harmless  substance, 
according  to  the  common  notion  ;  but  in  the  course  of  about  two 
hours  some  alarming  symptoms  made  their  appearance,  and 
medical  assistance  was  sent  for.  She  was  found  to  be  in  a  state 
of  general  paralysis  ;  and  although  the  stomach  pump  and  other 
antidotal  means  were  speedily  employed,  she  died  in  the  course 
of  a  few  hours.  After  death  there  were  found  those  changes  in 
the  body  which  are  generally  indicative  of  the  effects  of  a  violent 
irritant  on  the  alimentary  passages.  (Medical  Gazette,  1839- 
40,  i.  559.)  This  case  is  deserving  of  attention,  from  the 
evidence  which  it  furnishes  of  the  fallacy  of  the  popular  doc- 
trine, that  what  is  taken  so  freely  in  small  quantities,  with 
benefit,  may  be  taken,  with  equal  impunity,  in  large  doses.  Dr. 
Christison  mentions  a  case  in  which  a  man  swallowed  a  pound 
of  salt,  and  died  within  twenty-four  hours,  under  all  the  symp- 
toms of  irritant  poisoning.  The  stomach  and  intestines  were 
found  in  a  high  state  of  inflammation  after  death.  In  another 
case  serious  symptoms  were  produced  in  a  young  man  by  a  much 
smaller  dose.  In  this  instance  the  individual  had  taken  about 
two  ounces  as  an  emetic  dissolved  in  a  small  quantity  of  water. 
He  was  seized  with  an  acute  burning  pain  in  the  stomach,  ten- 
derness in  this  organ,  and  great  anxiety,  without  any  vomiting 
until  he  had  drunk  a  large  quantity  of  warm  water  as  a  remedy. 
Before  Dr.  Christison  saw  him  he  had  vomited  freely,  but  he  still 
suffered  severe  intermitting  pain.  (On  Poisons,  658.)  In  one 
instance,  in  which  about  a  table-spoonful  of  salt  had  been  taken 
by  mistake  for  sugar,  there  was  no  vomiting  or  purging,  but 
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great  pain  in  the  region  of  the  stomach  with  dryness  of  the 
fauces,  which  lasted  several  days.  In  a  toxicological  view  it  is 
not  easy  to  distinguish  the  effects  of  common  salt  in  these  cases 
from  the  poisonous  action  of  salt  of  sorrel,  which,  as  it  is  well 
known,  may  he  taken  with  impunity  in  small  quantity,  and 
although  the  designation  "  poison  "  may  appear  inappropriate,  it 
would  be  obviously  inconsistent  to  apply  this  term  to  one  sub- 
stance and  refuse  it  to  the  other,  when  both  are  innocent  in  small, 
and  noxious  only  in  large  doses.  (See  post,  Binoxalate  of 
Potash.) 

There  is  another  substance  commonly  reputed  to  be  innocent, 
but  which  in  a  large  dose  may  destroy  life.  This  is  the  sulphate 
of  magnesia,  or  Epsom  Salt.  A  trial  took  place  at  the  Hun- 
tingdon Autumn  Assizes,  1842,  in  which  two  men  were  indicted 
for  feloniously  killing  one  Daniel  Cox,  by  administering  to  him 
a  large  quantity  of  Epsom  salts  dissolved  in  beer.  The 
deceased  was  an  old  man  and  a  confirmed  drunkard,  and  he  was 
in  the  habit  of  drinking  beer  to  excess.  On  the  day  laid  in  the 
indictment,  the  deceased  had  drunk  several  pints  of  beer,  which, 
it  was  afterwards  proved,  had  been  drugged  with  the  sulphate  of 
magnesia.  He  was  seized  with  violent  purging,  and  died  within 
forty-eight  hours.  On  an  examination  of  the  body,  the  lining- 
membrane  of  the  alimentary  eanal  was  found  inflamed,  and 
there  was  no  doubt  that  death  was  owing  to  the  irritant  effects 
of  the  salt.  One  of  the  prisoners  was  convicted.  The  quantity 
of  the  substance  taken  in  this  case  could  not  be  ascertained,  but 
there  was  reason  to  suppose  that  the  dose  was  large. 

A  case  is  reported  in  which  a  boy,  ten  years  old,  had  two 
ounces  of  Epsom  salts  administered  to  him  medicinally  by  his 
father,  as  a  remedy  for  worms.  The  salt  was  taken  partly  dis- 
solved in  a  tea-cupful  of  water,  and  very  soon  after  it  had  been 
swallowed,  the  boy  staggered  and  became  unwell.  "When 
seen  by  a  medical  man,  half  an  hour  afterwards,  his  pulse 
was  imperceptible,  his  breathing  slow  and  difficult,  the  whole 
frame  in  a  state  of  great  debility,  and  in  ten  minutes  more,  the 
child  died  without  any  other  symptom  of  note,  and  particularly 
without  any  vomiting.  (Christison  on  Poisons,  657.)  It  is  re- 
markable that  in  this  case  there  does  not  appear  to  have  been 
any  purging;  and  after  death  no  morbid  appearance  was  found 
in  the  body.  Sulphate  of  Potash  and  Tartaric  Acid  have 
also  caused  death  in  large  doses. 

It  has  been  suggested  that  substances  of  this  kind  connect  the 
true  poisons  with  those  which  are  inert  in  regard  to  the 
economy  :  but  they  are  assuredly  to  be  regarded  by  the  medical 
jurist  as  irritant  poisons  ;  and  as  to  the  dose  administered, —it 
is  of  little  moment  in  medicine  or  in  law,  whether  one  grain  of 
one  substance  or  one  ounce  of  another  substance  be  taken,  pro- 
vided the  fatal  effects  be  clearly  traceable  to  the  action  of  the 
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particular  substance  on  the  body.  This  is  the  point  to  which  a 
medical  jurist  must  direct  his  attention.  In  Medical  Jurispru- 
dence, therefore,  it  is  necessary  to  look  to  the  noxious  effects 
produced  by  particular  substances  on  the  system,  and  the 
adequacy  of  these  substances  to  cause  death  under  symptoms  of 
poisoning,  rather  than  to  the  mere  quantities  in  which  they  may 
have  been  taken. 

These  remarks  on  the  looseness  of  the  popular  definition  of 
the  term  poison  have  been  suggested  by  the  fact  that  medical 
men  have  been  sometimes  severely  pressed  in  cross-examination 
on  trials  for  certain  criminal  offences,  to  state  what  is  strictly  a 
poison  and  what  is  not.  In  charges  of  attempted  poisoning,  or 
of  attempted  abortion  by  the  administration  of  drugs,  it  is  by  no 
means  an  indifferent  matter  for  a  witness  to  be  able  to  say  what 
substances  are  noxious  and  what  are  inert;  or  to  show,  how 
some  bodies  commonly  reputed  inert,  may  under  certain  con- 
ditions act  deleteriously  on  the  system.  The  conviction  of  a 
prisoner  may  actually  depend  upon  the  answer  returned  by  a 
medical  witness  to  a  question  of  this  kind.  In  this  point  of 
view  a  case  which  was  tried  at  the  Norwich  Lent  Assizes,  April 
1S46,  is  well  deserving  of  the  attention  of  medical  practitioners. 
A  woman,  named  Whisker,  was  charged  with  administering  to 
the  prosecutrix,  a  small  portion  of  White  Hellebore  ( Veratrum 
album)  for  the  purpose  of  procuring  abortion.  When  the  fact  of 
administration  had  been  clearly  proved,  an  objection  was  taken  to 
the  indictment,  on  the  ground  that  there  was  no  medical  evidence 
to  show  that  Hellebore  was  a  virulent  poison.  One  medical 
witness  is  reported  to  have  said,  that  Hellebore  was  noxious  to 
the  system  and  produced  ill  effects,  but  he  knew  of  no  case  in 
which  it  had  produced  death.  Under  these  circumstances  he 
thought  he  was  not  justified  in  calling  it  a  poison.  The  learned 
judge  who  tried  the  case  said  that  that  was  a  poisonous  drug 
which  in  common  parlance  was  generally  understood  and  taken 
to  be  such  ;  and  the  evidence  for  the  prosecution  he  thought  was 
sufficiently  strong  to  bring  Hellebore  within  the  meaning  of  the 
statute.  The  jury  returned  a  verdict  of  guilty,  and  in  answer  to 
the  judge  said  that  they  considered  Hellebore  to  be  a  poison.  The 
remarkable  circumstance  in  this  case  is,  that  any  medical  doubt 
should  have  been  entertained  on  the  subject.  Every  toxicologist  of 
repute  describes  White  Hellebore  as  a  poison.  It  is  not  so  active 
as  many  of  the  vegetable  narcotico-irritants,  but  nevertheless  it 
owes  its  properties  to  the  presence  of  a  poisonous  alkaloid  (vera- 
tria)  which  is  diffused  through  the  plant,  and  renders  it  poisonous. 

Blue  Vitriol  or  sulphate  of  copper  is  notunfrequently  employed 
for  the  purposes  of  abortion.  Is  this  a  poison  ?  Hitherto  toxico- 
logists  have  regarded  it  in  this  light,  but  Dr.  Hoenerkopf  has 
recently  questioned  the  accuracy  of  this  view,  and  he  quotes  cases 
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in  which  he  has  given  it  in  large  doses  without  causing  death  or 
producing  even  alarming  symptoms.  (Casper's  Vierteljahrschrift, 
1855,  B.  viii.  p.  222.)  Dr.  Spielmann  ohjects  to  this  inference  on 
the  ground  that  as  the  substance  was  used  medicinally,  and  a 
tolerance  of  medicines  is  often  set  up  in  diseased  conditions  of 
the  system,  the  facts  recorded  by  Hoenerkopf,  are  not  adverse  to 
the  views  adopted  by  Orfila  and  others,  namely,  that  blue  vitriol 
is  a  poison,  and,  if  it  does  not  cause  death,  it  is  capable  of  pro- 
ducing injury  to  health.  Its  emetic  powers  are  well  known,  and 
a  mineral  substance  which  produces  violent  vomiting,  must  be 
regarded  as  noxious  to  a  pregnant  female.  (Casper's  Vierteljahr- 
schrift, 1856,  B.  x.  p.  41.) 

The  reader  will  perceive  from  a  case  above  quoted,  that  whether 
a  particular  substance  is,  or  is  not  a  poison,  is  a  question  of  fact 
left  for  the  decision  of  a  jury  from  the  medical  evidence  given  in  the 
case.  In  general  the  indictment  contains  a  clause  describing  the 
substance  as  a  poison  or  "  destructive  thing"  (post,  p.  11,)  a  form 
of  expression  which  should  always  be  adopted,  in  order  to  prevent 
the  occurrence  of  these  technical  objections.  The  question  what 
is  a  noxious  or  destructive  thing  frequently  arises  on  charges  of 
attempted  abortion.  In  the  case  of  White  (Aylesbury  Lent  Assizes, 
1857)  it  was  proved  that  the  prisoner  had  administered  to  the  prose- 
cutrix a  large  dose  of  a  substance  popularly  known  under  the  name 
of  hiera  picra.  This  is  a  compound  of  aloes  and  canella  bark.  It 
was  admitted  to  be  a  proper  medicine  in  small  doses,  but  ca- 
pable of  acting  with  injurious  effects  upon  pregnant  females  when 
given  in  large  doses.  The  prisoner  was  convicted.  In  the  case 
of  Beg.  v.  Bodanbosh  (Central  Criminal  Court,  December  1856)  the 
prisoner  was  indicted  for  administering  a  quantity  of  oil  of  tur- 
pentine to  her  infant  with  intent  to  murder  it.  That  she  had 
poured  this  liquid  down  the  child's  throat  was  clearly  proved. 
The  child  suffered  some  time  from  the  effects,  but  ultimately  re- 
covered. The  defence  was  that  the  child  had  a  cough,  and  tur- 
pentine was  given  by  the  mother  to  cure  this  !  The  prisoner  was 
acquitted.  Oil  of  turpentine  must  be  regarded  according  to  the 
dose  as  noxious  to  an  infant.    (See  p.  14,  post.) 

Deadly  poison.  —  There  is  another  point  of  view  in  which 
this  question  may  require  to  be  considered,  namely,  What  is  to 
be  understood  by  a  deadly  poison  ?  In  indictments  for  poisoning, 
it  is  customary  to  describe  every  poison  as  deadly.  The  substance 
administered  might  with  equal  propriety  be  described  as  poison- 
ous, or  of  a  destructive  nature ;  but  those  who  draw  up  indict- 
ments are  but  little  informed  on  such  matters,  and  they  can  never 
speak  of  a  poison  without  describing  it  as  deadly.  The  following 
case  occurred  on  the  Norfolk  Spring  Circuit,  1836.  Two  persons 
were  capitally  indicted  for  having  feloniously  caused  to  be  ad- 
ministered to  the  prosecutor,  a  quantity  of  a  certain  "  deadly 
poison,"  called  sulphate  of  copper  (blue  vitrioD,  with  intent  to 
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murder  him.    It  appeared  in  evidence  that  all  the  parties  were 
servants  in  a  farmer's  family,  and  that  it  was  the  duty  of  one  of 
the  prisoners  to  prepare  breakfast  for  the  other  servants.    On  the 
morning  of  the  day  laid  in  the  indictment,  the  prosecutor  ob- 
served that  the  milk  which  had  been  prepared  for  him  was  very 
nauseous,  and,  after  having  taken  a  small  quantity  of  it,  he  laid 
it  aside.    He  was  soon  seized  with  violent  vomiting,  but  under 
medical  assistance  he  recovered.    The  residue  of  the  milk  was 
analysed,  and  was  found  to  contain  sulphate  of  copper.  In  the  de- 
fence the  counsel  for  the  prisoners  contended  that  they  could  not 
be  convicted  of  the  crime  charged  in  the  indictment,  since,  accord- 
ing to  all  medical  experience,  the  sulphate  of  copper  was  not  adeadly 
poison.    The  medical  witnesses  of  whom  there  were  two,  were 
then  required  to  give  their  opinions,  but  they  differed  on  the 
point.    One,  a  surgeon  of  some  years'  standing,  considered  it  to 
be  a  deadly  poison,  although  he  admitted  that  so  far  as  his  own 
experience  went,  he  had  had  no  knowledge  of  its  poisonous  effects. 
The  other  stated  that  it  was  not  a  deadly  poison,  and  that  when 
sold  in  a  shop,  the  word  poison  was  never  attached  to  the  label. 
The  judge  considered  the  case  to  be  one  of  suspicion  rather  than 
of  proof,  and  the  prisoners  were  acquitted.    Although  by  this 
summary  disposal  of  the  case,  the  force  of  the  objection  to  the 
indictment  was  rather  evaded  than  decided,  yet  the  difference  of 
opinion  between  the  two  medical  witnesses  is  worthy  of  remark. 
It  appears  to  me  that  the  term  deadly  should  be  applied  to 
those  poisons  only  which  prove  speedily  fatal  in  small  doses, 
such  as  strychnia,  morphia,  aconitina,  nicotina,  prussic  acid, 
and  arsenic  ;  it  cannot  .  with  propriety  be  applied  to  such 
substances  as  the  sulphates  of  copper  and  iron,  or,  as  in  the 
subjoined   case,  to  such  a  liquid  as  "spirits  of  hartshorn." 
In  this  case  {Reg.  v.  Haydori),  which  was  tried  at  the  Somerset 
Spring  Assizes,  1845,  common  sal  volatile  was  absurdly  de- 
scribed as  a  "  deadly  poison."    The  counsel  for  the  prisoner 
took  an  objection  to  the  indictment  on  this  ground,  but  the 
judge  (Erie  J.)  said,  "the  word  deadly  appears  to  me  to  be  used 
merely  in  pursuance  of  an  ancient  form,  and  not  to  be  essen- 
tial to  the  validity  of  the  indictment.    It  would  be  sufficient  to 
describe  it  simply  as  a  poison,  and  under  that  term  would  fall, 
anything  calculated  to  destroy  life.    Substances  harmless  in  them- 
selves might  become  poisons  by  the  time  or  manner  of  their  ad- 
ministration.  This  seems  to  me  the  view  most  accordant  with 
common  sense,  and  therefore  I  hold  this  indictment  to  be  good, 
even  although  it  describes  spirits  of  hartshorn  as  deadly  poison.'1'' 
(Law  Times,  April  12,  1845.)    The  question  may,  by  this  deci- 
sion, therefore,  be  considered  as  settled.    The  word  deadly  must 
henceforth  be  regarded  and  treated  as  mere  surplusage. 

A  similar  question  arose  in  a  trial  which  took  place  at  Chelms- 
ford some  years  ago,  where  the  substance  administered  was  cop- 
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peras  or  sulphate  of  iron.  A  man  was  charged  with  having  ad- 
ministered this  substance  to  two  women,  with  intent  to  murder 
them  ;  and  in  the  indictment  it  was  described  as  a  deadly  poison. 
The  medical  witness  stated  that  it  was  not,  properly  speaking,  a 
deadly  poison.  This  is  so  far  true,  that  it  is  rare  to  meet  with  a 
case  in  which  this  substance  has  destroyed  life.  There  is  no  doubt 
that  green  vitriol  is  capable  of  acting  as  an  irritant,  and  as  such 
if  taken  in  a  large  dose,  and  not  ejected  from  the  stomach  by 
vomiting,  it  may  produce  inflammation  of  the  viscera  and  death, 
but  it  certainly  has  no  claim  to  be  considered  or  described  as  a 
"deadly"  poison,  and  in  fact  some  authorities  exclude  it  from  the 
class  of  poisons  altogether.  A  trial  took  place  at  the  Assizes  for 
the  Seine,  Sept.  11,  1848,  in  which  a  medical  opinion  on  this 
subject  was  necessary  in  order  to  support  the  charge  against  the 
accused.  A  man,  without  any  apparent  motive,  administered 
this  substance  to  his  wife  at  various  times.  She  suffered  from 
severe  vomiting  and  purging,  and  she  appeared  to  her  medical 
attendant  to  be  in  a  dangerous  condition,  but  she  shortly  re- 
covered. M.  Chevallier  proved  that  the  substance  administered 
was  copperas  or  green  vitriol.  At  the  trial  one  medical  witness 
said  it  was  noxious  or  injurious  to  health,  but  not  a  poisonous 
salt :  while  another  did  not  consider  it  dangerous  because  it 
would  be  impossible  for  a  person  to  take  a  sufficient  quantity  to 
cause  death.  M.  Chevallier  stated  that  there  was  no  well  es- 
tablished case  of  poisoning  by  it  on  record,  —  that  experiments 
on  animals  in  which  the  gullets  had  been  tied  were  not  satis- 
factory, and  that  a  woman  to  whom  large  doses  of  it  had  been 
administered  for  several  days  with  criminal  design,  had  not  died 
from  the  effects.  The  President  left  it  to  the  jury  —  whether 
the  symptoms  suffered  by  the  wife  had  been  caused  by  the 
wilful  administration  of  a  substanee  which,  although  it  might 
not  cause  death,  was  injurious  to  health  (nuisible  a  la  sante). 
They  answered  in  the  affirmative,  finding  the  defendant  guilty, 
and  he  was  sentenced  to  five  years'  imprisonment.  (Annales 
d'Hygiene,  1850-1, 1 80.)  By  reference  to  the  section  on  Sulphate 
of  Iron  (post)  it  will  be  seen  that  there  have  been  instances  in 
this  country  in  which  it  has  proved  fatal  to  life.  Some  years 
since  I  was  consulted  on  the  poisonous  nature  of  this  salt  as 
employed  in  the  adulteration  of  beer.  The  answer  given  was, 
that  admitting  it  not  to  be  a  poison  according  to  the  popular 
meaning  of  the  term,  the  daily  administration  of  it  would  prove 
noxious  to  health. 

As  the  greater  number  of  substances  known  under  the  name, 
of  medicines  may  act  like  poisons,  according  to  the  dose  or  cir- 
cumstances under  which  they  are  administered,  and  no  precise 
boundary  can  be  laid  down,  it  would  seem  that  the  proof  of  the 
crime  of  poisoning  should  rest  upon  the  intention  with  which  the 
substance  is  administered  and  on  the  effects  produced,  or  on 


POISONING  BY  MEDICINAL  DOSES. 


9 


satisfactory  evidence,  that  it  is  capable  either  of  destroying  life 
or  of  causing  injury  to  health.  A  man  may  administer  a 
substance  such  as  tartar  emetic  in  medicinal  doses  with  good  or 
evil  intention.  His  intention,  which  is  a  question  for  a  jury,  may 
be  not  to  remove  disease,  but  to  destroy  life.  He  may  administer 
it  secretly  under  circumstances  in  which  its  lawful  use  would 
certainly  not  be  required;  he  may  continue  to  use  it  at  intervals, 
in  medicinal  doses,  even  when  its  dangerous  effects  are  clearly 
manifested  by  symptoms,  and  when  any  medical  man,  dealing 
bond  fide  with  a  patient,  would  immediately  withdraw  it  as 
a  medicine.  Is  such  an  act  as  this  to  be  covered  by  that  thin 
cloak  of  medical  sophistry  which  was  spread  over  it  in  the  case 
of  William  Palmer  ?  Is  it  to  be  received  as  a  reasonable 
or  safe  doctrine  for  society,  that  tartar  emetic  is  a  medicine 
and  not  a  poison ;  that  it  has  been  given  in  some  cases  in  large 
doses  without  causing  death ;  and  that,  provided  the  doses  are 
what  may  be  called  "medicinal,"  there  can  be  no  poisoning? 
If  a  criminal  act  is  to  be  thus  frittered  away  by  a  definition, 
murder  by  poisoning  might  be  carried  on  throughout  this 
country  with  impunity  whenever  a  motive  for  crime  presented 
itself ;  and  the  greater  the  skill  and  the  more  perfect  the 
cunning  used  in  its  perpetration,  the  more  surely  might  a  criminal 
rely  on  receiving  a  certain  amount  of  quasi-professional  pro- 
tection. M.  Bernard,  in  remarking  upon  the  supposed  distinctions 
between  medicines  and  poisons,  observes,  that  a  substance  which 
is  a  medicine  in  a  small  dose  may  act  as  a  poison  in  a  large  dose, 
or  if  given  at  an  improper  time.  A  correct  definition  of  a 
poison  is  impossible,  and  it  is  so  far  satisfactory  that  those 
subjects  which  are  the  most  difficult  to  be  defined,  stand  the 
least  in  need  of  a  definition.  (Lecons  sur  les  Effets  des  Sub- 
stances Toxiques,  &c.  par  Claude  Bernard,  p.  39,  1857.) 

Medical  definition.  —  In  legal  medicine,  it  is  difficult  to  give 
such  a  definition  of  a  poison  as  shall  be  entirely  free  from  objec- 
tion. Perhaps  the  most  comprehensive  definition  which  can  be 
suggested  is  this :  "  A  poison  is  a  substance  which,  when  intro- 
duced into  the  stomach  or  bowels,  is  capable  of  destroying  life 
without  acting  mechanically  on  the  system."  But  it  is  well 
known  that  some  substances  act  as  poisons  by  absorption  when 
applied  to  the  skin,  or  a  wounded  or  ulcerated  surface  ;  while 
others,  again,  as  the  poison  of  the  viper,  and  of  rabies,  may  have 
their  fatal  effects  limited  to  those  cases  in  which  they  are  intro- 
duced by  a  wound  :  and  a  third  class  may  destroy  life  merely  by 
th^ir  chemical  effects  upon  the  parts  with  which  they  come  in 
contact,  without  necessarily  poisoning  the  blood  by  absorption; 
e.  g.  sulphuric  acid.  Leclerc,  who  wrote  in  1803,  defines  a  poison 
to  be  a  substance  which,  when  taken  in  a  small  dose  internally, 
or  applied  to  the  living  body  in  any  way  externally,  is  capable 
of  injuring  health  or  causing  death.  (Essai  Medico-legale  sur 
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l'Empoisonnement,  p.  49,  Paris,  An  xi.)  This  definition  has 
been 'substantially  adopted  by  some  modern  toxicologists.  It  is, 
however,  not  only  open  to  the  objection  that  most  poisons  must 
be  taken  in  large  doses  in  order  to  injure  health,  or  cause  death, 
but  it  would  include  melted  lead  or  boiling  liquids  among  poisons  ; 
for  these,  when  applied  to  the  living  body  externally,  injure 
health  and  cause  death.  M.  Flandin  considers  those  substances 
only  to  be  poisonous  which  are  capable  of  entering  into  the  body 
and  producing  their  effects  by  absorption.  (Traite  des  Poisons, 
i.  p.  193.)  This  definition  is  not  sufficiently  comprehensive, 
because  it  excludes  from  the  class  of  poisons  the  mineral  acids 
and  alkalies.  A  similar  objection  appears  to  me  to  exist  to  the 
definition  of  a  poison  by  the  late  Dr.  Griffiths,  the  American 
editor  of  my  Manual  of  Medical  Jurisprudence: — "A  poison  is 
a  substance  which,  when  taken  internally,  or  applied  to  the  sur- 
face of  the  body,  is  capable  of  destroying  life  without  acting  in 
a  purely  mechanical  manner."  Can  it  be  said  that  boiling  water, 
or  oil,  or  melted  lead,  when  applied  to  the  surface  of  the  body, 
destroys  life  by  exercising  mechanical  action  ?  If  not,  then  these 
liquids  are  poisonous.  If,  however,  this  kind  of  action  be  re- 
garded as  mechanical,  then  the  mineral  acids  and  alkalies  must 
also  be  considered  by  their  effects  to  act  mechanically,  whether 
applied  to  the  skin  or  the  mucous  membrane  of  the  stomach. 
These  remarks  show  that  it  is  difficult,  if  not  impossible,  to  com- 
prise in  a  few  words  an  accurate  description  of  what,  in  medi- 
cal language,  should  be  understood  by  the  term  "  poison." 

Under  the  definition  which  I  have  above  given,  it  might  be 
objected  that  the  whole  class  of  medicines,  and  numerous  sub- 
stances of  an  inert  nature,  would  be  included.  Thus  it  is  well 
known,  that  there  are  many  cases  on  record  in  which  cold  water, 
swallowed  in  large  quantity,  and  in  an  excited  state  of  the  system, 
has  led  to  the  destruction  of  life  either  rapidly  by  shock,  or  slowly 
by  inducing  gastritis.  Any  cold  liquid,  such  as  iced  water,  beer, 
or  ice  itself,  may  have  an  equally  fatal  effect.  The  action  of 
water  or  cold  liquids,  under  these  circumstances,  cannot  be  said 
to  be  mechanical ;  it  appears  to  be  due  to  the  shock  suddenly 
induced  on  the  nervous  system  through  the  lining  membrane  of 
the  stomach  and  yet  it  would  be  inconsistent  to  class  these  inert 
liquids  among  poisons.  It  is,  however,  important  to  notice  that 
the  effects  produced  by  cold  liquids  sometimes  closely  resemble 
those  caused  by  poison.  A  girl,  ast.  9,  during  sultry  weather, 
and  while  in  a  heated  state,  drank  a  coffee-cupful  of  cold  water. 
She  immediately  fell  to  the  ground  in  a  state  of  insensibility. 
When  seen  by  a  medical  man,  half  an  hour  afterwards,  she  was 
quite  unconscious  :  the  skin  was  cold,  the  pulse  feeble,  and  the 
pupils  were  unaffected  by  light.  There  were  also  convulsive 
twitchings  about  the  corners  of  the  mouth.  She  was  bled,  stimu- 
lants were  applied,  and  in  five  or  six  hours  she  recovered.  (Lancet, 
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Oct.  7,  1843.)  The  reader  will  find  this  subject  treated  in  its 
medico-legal  bearings  by  Dr.  Guerard,  in  the  Annales  d'Hygienc 
for  1842,  tome  i.  p.  42. 

In  all  cases  of  this  description,  it  appears  to  me  that  we  are 
justified  in  drawing  the  following  distinction  between  poisonous 
and  non-poisonous  substances.  If  the  deleterious  effect  does  not 
depend  upon  the  nature  of  the  substance  taken,  but  upon  the 
state  of  the  system  at  the  time  at  which  it  is  swallowed,  the  sub- 
stance cannot  be  regarded  as  a  poison.  All  poisonous  substances 
are  per  se  deleterious,  —  the  state  of  the  system,  setting  aside  for 
the  present  the  peculiar  efforts  of  idiosyncrasy  and  habit,  has 
very  little  influence  on  their  operation.  The  symptoms  may  be 
suspended  for  a  time  or  slightly  modified  in  their  progress,  but 
sooner  or  later  the  poison  will  affect  the  healthy  and  diseased, 
the  old  and  the  young,  with  a  uniformity  in  its  effects  not  to  be 
easily  mistaken.  A  distinction  of  this  kind  cannot,  however,  be 
drawn,  except  by  a  professional  man  who  has  given  attention 
to  the  subject  of  toxicology ;  and  therefore  it  is  no  matter  of 
surprise  that  poisoning  should  have  been  in  more  than  one  in- 
stance erroneously  imputed  in  cases  where  death  has  followed 
the  drinking  of  cold  liquids. 

Legal  definition. — In  reference  to  the  medical  definition  of  a 
poison  it  is  necessary  to  observe  that  the  law  does  not  regard 
the  manner  in  which  the  substance  administered  acts.  If  it  be 
capable  of  destroying  life  or  of  injuring  the  health  of  an  indi- 
vidual, it  is  of  little  consequence,  so  far  as  the  responsibility  of  a 
prisoner  is  concerned,  whether  its  action  on  the  body  be  of  a 
mechanical  or  chemical  nature.  Thus  a  substance  which  simply 
acts  mechanically  on  the  stomach,  may,  if  wilfully  administered 
with  intent  to  injure,  involve  a  person  in  a  criminal  charge,  as 
much  as  if  he  had  administered  arsenic  or  any  of  the  ordinary 
poisons.  It  is,  then,  necessary  that  we  should  consider  what  the 
law  strictly  means  by  the  act  of  poisoning.  If  the  substance 
criminally  administered  destroy  life,  whatever  may  be  its  nature 
or  mode  of  operation,  the  accused  is  tried  on  a  charge  of  murder 
or  manslaughter,  and  the  duty  of  a  medical  witness  consists  in 
showing  that  the  substance  taken  was  the  certain  cause  of  death. 
If,  however,  death  be  not  a  consequence,  then  the  accused  is 
tried  under  a  particular  statute  for  the  attempt  to  murder  by 
poison.  (1  Vict.  c.  85,  sec.  2.)  The  words  of  this  statute  are 
very  general,  and  embrace  all  kinds  of  substances,  whether  they 
be  popularly  or  professionally  regarded  as  poisons  or  not.  Thus 
it  is  laid  down  that  — 

"  Whoever  shall  administer,  or  cause  to  be  taken  by  any 
person,  any  poison,  or  other  destructive  thing,  with  intent  to 
commit  murder,  shall  be  guilty  of  felony,  and  being  convicted 
thereof,  shall  suffer  death." 

Although  the  administering  be  followed  not  by  death  but  only 


12 


LEGAL  DEFINITION  OF  A  POISON. 


by  bodily  injury  dangerous  to  life,  it  is  still  a  capital  felony,  pro- 
vided the  intent  has  been  to  commit  murder.  The  attempt  to 
administer  to  any  person  any  poison  or  other  destructive  thing, 
with  the  like  intent,  &c,  although  no  bodily  injury  be  effected, 
is  felony,  punishable  by  transportation  for  life,  for  fifteen  years, 
or  imprisonment  for  any  term  not  exceeding  three  years.  From 
the  words  of  this  statute  it  appears  that  the  law  requires,  in  order 
to  constitute  the  crime  of  poisoning,  that  the  substance  should 
be  administered  to,  or  be  taken  by,  an  individual.  Several  deaths 
have  been  caused  of  late  years  by  the  external  application  of 
arsenic  and  corrosive  sublimate  to  ulcerated  and  diseased  surfaces. 
Supposing  the  poison  is  thus  applied  intentionally,  and  great 
bodily  injury  is  done  to  an  individual,  it  might  be  a  question 
whether  the  crime  could  be  punished  under  these  sections  of  the 
statute.  Lord  Campbell's  act  (14  and  15  Vict.  c.  19)  appears  to 
provide  for  this  description  of  offence,  although  the  application 
or  administration  is  herein  limited  to  chloroform,  laudanum,  or 
other  stupifying  drug.  The  external  application  of  arsenic  so 
that  it  produces  personal  injury,  would  no  doubt  be  considered 
an  act  of  administration. 

It  will  be  perceived  that  the  words  of  the  statute  leave  the 
question  "what  is  a  poison  "  to  depend  upon  the  medical  evidence 
adduced.  In  a  trial  which  took  place  at  the  Chelmsford  Assizes, 
a  woman  was  charged  with  administering  white  precipitate  to 
her  husband  with  intent  to  kill.  She  was  acquitted  on  the  ground 
that  there  was  no  evidence  to  show  that  white  precipitate  was 
either  a  poison  or  a  destructive  thing.  It  is,  however,  placed 
beyond  doubt  that  this  substance  is  not  only  capable  of  producing 
noxious  effects,  but  of  destroying  human  life ;  hence,  this  ac- 
quittal was  based  on  a  pure  mistake.  White  precipitate  is  not 
by  any  means  so  poisonous  as  corrosive  sublimate,  but  it  is  un- 
doubtedly a  mercurial  poison.  Unless  the  medical  evidence  re- 
ceived by  a  Court  when  this  question  is  raised,  be  very  closely 
investigated,  a  great  mistake  may  be  made,  owing  perhaps  to 
want  of  experience  or  want  of  reflection  on  the  part  of  the  wit- 
ness to  whom  the  question  is  put. 

This  question,  "  What  is  a  poison  ?."  may  present  itself  under 
another  aspect.  In  the  Queen  v.  Cluderay  (Exchequer  Chamber, 
January  19,  1849),  the  prisoner  was  indicted  for  administering 
poison  with  intent  to  murder.  He  was  proved  to  have  adminis- 
tered to  a  child,  nine  weeks  old,  two  berries  in  the  husk  of  Coc- 
culus  Indicus,  and  the  berries  passed  through  the  body  of  the 
child  without  doing  any  injury.  It  was  submitted  for  the  prisoner, 
that  being  in  the  husk  they  could  not  be  considered  a  poison. 
The  point  was  reserved  by  Mr.  Justice  Williams,  who  tried  the 
case  at  York.  It  was  now  contended  for  the  prisoner,  that 
although  the  kernel  of  this  nut  was  poisonous,  still  having  been 
given  in  the  husk,  which  was  hard  of  digestion,  it  could  not  be 
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considered  as  an  administering  of  poison  within  the  statute  1  Vict, 
c.  85.  The  Chief  Justice  said  the  Court  was  of  opinion  that 
when  a  man  administered  something  that  was  poison  with  intent 
to  murder,  but  in  such  a  way  that  it  did  not  act,  he  was  guilty. 
Conviction  affirmed.  This  is  the  only  reasonable  view  to  take 
of  such  an  objection.  The  seed  contains  the  poison,  but  the  husk 
is  inert :  nevertheless  the  berry  taken  as  a  whole  must  be  re- 
garded as  a  poison. 

The  actual  quantity  of  a  poisonous  substance  found  in  an 
article  of  food  does  not  affect  the  culpability  of  a  person  indicted 
for  administering  it.  In  the  case  of  Hartley  (Central  Criminal 
Court,  May  12,  1850),  in  which  an  attempt  was  made  to  ad- 
minister sulphuric  acid  mixed  with  coffee,  Mr.  Justice  Cresswell 
stated  —  if  poison  be  administered  with  intent  to  murder,  it  is 
not  necessary  there  should  be  enough  in  the  article  administered 
to  cause  death.  If  any  poison  be  there,  and  the  intent  be  proved, 
the  crime  of  attempting  to  administer  poison  is  complete.  In  the 
case  of  Reg.  v.  Southgate  (Chelmsford  Lent  Assizes,  1849),  Baron 
Parke  said,  in  reply  to  an  objection  taken,  it  was  quite  immaterial 
to  define  or  prove  in  what  vehicle  a  poison  was  given,  or  whether 
it  was  administered  in  a  solid  or  liquid  form. 


CHAPTER  2. 

MECHANICAL  IRRITANTS.  —  MEANING  OP  THE  WORDS  DESTRUC- 
TIVE THING.  MERCURY  METALLIC  IRON.  SWALLOWING 

COIN.  PINS  AND  NEEDLES.  MODE  OF  ACTION  OF  MECHA- 
NICAL IRRITANTS,  SPONGE.  —  HAIR.  PERCUSSION  CAPS.  

POUNDED  GLASS.   BOILING  LIQUIDS. 

Mechanical  irritants.  —  The  present  state  of  the  law  in  re- 
spect to  administering  or  attempting  to  administer  poison  with 
intent  to  murder  has  been  already  fully  considered.  While  the 
words  of  the  statute  render  it  unnecessary  for  a  medical  witness 
in  such  cases  to  give  judicially  a  close  definition  of  "  a  poison," 
they  impose  upon  him  a  difficulty  which  he  must  be  prepared  to 
meet.  The  substance  administered  may  not  be  a  poison  in  the  me- 
dical signification  of  the  term,  nor  may  it  be  popularly  considered 
such ;  and  yet,  when  taken,  it  may  be  destructive  to  life.  We  have 
examples  of  substances  of  this  description  in  iron  filings,  powdered 
glass,  sponge,  pins  and  needles,  and  such*  like  bodies,  all  of  which 
have  been  administered  with  the  wilful  design  of  injuring,  and 
have  on  various  occasions  given  rise  to  criminal  charges.  In 
cases  of  this  kind,  the  legal  guilt  of  a  prisoner  may  often  depend 
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on  the  meaning  assigned  by  a  medical  witness  to  the  word  de- 
structive thing.  Thus,  to  take  an  example, —  liquid  mercury  might 
be  poured  down  the  throat  of  an  infant,  with  the  deliberate  in- 
tention to  destroy  it.  A  question  of  a  purely  medical  nature  will 
then  arise  whether  mercury  be  "  a  destructive  thing  "  or  not ; 
and  the  conviction  of  the  accused  will  probably  depend  on  the 
answer  returned  by  the  witness.  Should  a  difference  of  opinion 
exist, —  an  occurrence  by  no  means  unusual  in  medical  evidence, 
the  prisoner  will,  according  to  the  humane  principle  of  our  law, 
receive  the  benefit  of  the  doubt.  The  point  which  here  requires 
to  be  considered  is,  why  any  difference  of  opinion  should  exist 
among  witnesses. 

With  regard  to  the  case  just  supposed,  it  is  a  general  principle 
in  toxicology,  that  the  pure  metals  are  not  poisonous  ;  and  they 
are  not  to  be  regarded  as  "  things  "  destructive  to  life,  unless  the 
mechanical  form  in  which  they  are  taken  be  such  as  to  injure  the 
viscera  with  which  they  may  come  in  contact,  leading  to  inflam- 
mation and  its  consequences.  Even  where  the  mechanical  form 
favours  the  production  of  these  serious  results,  especially  per- 
foration of  the  intestines,  the  powers  of  nature  are  often  exerted 
in  a  most  extraordinary  way,  and  the  individual  survives  ap- 
parently in  good  health.  This  has  been  witnessed  in  the  case  of 
many  who  have  swallowed  knives  or  pins  and  needles.  The 
escape  of  such  persons  must,  however,  be  regarded  as  the  result 
of  accident.  They  are  always  in  imminent  danger,  and  they  com- 
monly die  sooner  or  later  from  inflammation  or  perforation  of 
the  viscera.  (For  a  remarkable  case  in  which  death  took  place 
from  this  cause  in  Guy's  Hospital,  see  Medical  and  Physical 
Journal,  October  1809,  p.  350.)  The  masses  of  iron  which  caused 
death  in  this  instance  are  preserved  in  the  Museum  collection. 
(For  another  case  in  which  death  took  place  from  disease  of  the 
brain,  and  a  large  number  of  iron  nails  and  other  metallic  sub- 
stances were  found  in  the  stomach,  see  Dublin  Medical  Journal, 
September  1835  ;  also  Med.  Gaz.  xvi.  791.) 

Liquid  mercury,  the  substance  which  we  have  here  taken  as 
an  illustration,  cannot  operate  deleteriously  on  the  body  either 
chemically  or  mechanically.  It  may  be  taken,  and  has  often 
been  swallowed  in  considerable  quantity,  without  perceptibly 
affecting  the  health.  If  a  medical  witness  were  not  aware  of 
these  facts,  and  did  not  sufficiently  reflect  upon  the  nature  of 
the  question  addressed  to  him,  he  might  improperly  cause  the 
conviction  of  the  accused  person.  The  intention  of  the  accused 
may  have  been  criminal,  but  that  is  a  matter  unconnected  with 
the  duties  of  a  witness  :  —  he  is  simply  required  to  state  whether 
the  means  employed  to  carry  out  this  criminal  intention,  were 
such  as  were  likely  to  produce  danger  to  life.  Similar  observations 
might  be  made  with  regard  to  numerous  other  substances  employed 
in  medicine  or  in  the  arts ;  and  it  is  quite  obvious  that  difficulties 
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of  this  kind  can  only  be  properly  met  by  those  practitioners  who 
have  closely  attended  to  the  subject  of  toxicology. 

It  is  well  known  that  bodies  which  are  not  in  their  own  nature 
destructive,  may  become  so  through  indirect  causes.  Metallic 
iron  is  not  a  poison,  nor  can  it,  except  under  certain  circumstances 
be  regarded  as  a  destructive  thing.  An  angular  mass  of  iron 
may  destroy  life  by  perforating  the  viscera  ;  or,  if  the  metal 
be  exhibited  in  the  state  of  filings  in  doses  frequently  repeated, 
then  it  may  become  a  source  of  irritation  in  the  stomach,  and 
lead  to  ulceration  and  perforation.  There  will  be  no  difficulty, 
however,  in  forming  an  opinion  on  this  and  similar  cases. 
Sometimes  the  substance  may  be  of  a  nature  to  produce  a 
poisonous  compound  in  the  alimentary  canal.  Metallic  arsenic 
is  not  considered  to  be  poisonous,  but  it  is  capable  of  form- 
ing arsenious  acid  when  in  a  finely-divided  state,  and  thus 
leading  to  death.  Thus  metallic  arsenic,  if  not  considered  to  be 
a  poison,  must  still  be  regarded  as  a  "  destructive  thing."  The 
metal  copper  may  act  on  the  system  either  mechanically  or 
chemically  :  when  in  the  stomach  or  bowels  it  may  cause  death 
by  ulceration,  or  it  may  produce,  with  the  acid  and  mucous 
liquids,  the  subchloride,  acetate,  or  carbonate  of  copper.  Some- 
times the  metal  may  acquire  a  coating  of  sulphuret,  in  which 
case  its  operation  would  be  mechanical,  since  the  sulphuret  of 
copper  is  not  poisonous.  The  rapidly  destructive  effects  of  these 
metallic  substances,  when  acting  mechanically,  are  well  shown 
by  a  case  reported  by  Mr.  Dicken.  (Med.  Gaz.  xxxv.  885.)  A 
boy,  aged  ten  years,  accidentally  swallowed  a  copper  halfpenny. 
There  was  very  slight  constitutional  irritation  :  purgatives  were 
administered,  but  the  coin  was  not  passed.  There  was  merely  a 
sense  of  weight  and  uneasiness  in  the  epigastrium,  with  a  feeling 
of  distension,  which  subsided  in  a  few  hours.  On  the  twenty- 
seventh  day  after  swallowing  the  coin,  he  was  suddenly  seized 
with  sickness,  and  instantly  vomited  more  than  a  quart  of  arterial 
blood.  The  bleeding  continued  the  following  clay,  when  he  felt 
something  pass  from  his  stomach  into  his  bowels  —  the  haemor- 
rhage recurred,  and  he  died  on  the  twenty-ninth  day.  On  open- 
ing his  stomach,  a  circular  patch  of  ulceration  was  observed  on  the 
mucous  membrane,  at  a  considerable  distance  from  the  intestinal 
opening:  but  there  was  no  appearance  of  inflammation.  The  coin 
was  found  at  the  termination  of  the  large  intestines,  lying  loose 
and  easily  removeable.  There  was  no  morbid  appearance  of  any 
part  of  the  alimentary  canal,  except  the  circular  ulcer  in  the 
stomach  (probably  caused  by  the  coin),  which  had  led  to  death 
by  haemorrhage.  The  coin  had  not  undergone  any  chemical 
change.  Gold,  silver,  and  tin  have  been  occasionally  swallowed. 
These  metals  can  act  only  mechanically  :  and  they  have  been 
frequently  known  to  pass  through  the  bowels  without  materially 
affecting  health.     In  oue  instance  seven  half-crowns  were 
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swallowed  and  discharged.  (See  case,  Medical  Gazette,  xx.  275.) 
In  March  1854,  a  little  girl,  set.  4,  swallowed  accidentally  a  six- 
pence and  a  fourpenny  piece.  She  felt  no  uneasiness  nor  did 
she  complain  of  any  pain,  sickness,  or  other  symptoms.  A 
quantity  of  bread  and  milk  was  given  to  the  child,  and  without 
any  further  treatment,  the  coins  were  passed  by  the  bowels  within 
twenty-four  hours  after  they  were  swallowed.  Metallic  substances 
may  be  detained  in  the  body  for  a  very  long  period  and  yet  be  ulti- 
mately discharged.  In  February  1856,  a  case  was  communicated 
to  the  Medical  Society  of  London,  in  which  a  silver  dessert-spoon, 
seven  inches  long,  had  been  swallowed  by  a  boy.  It  produced 
some  irritation  in  the  stomach  and  cascum,  and  was  not  passed 
until  after  the  lapse  of  two  years.  It  was  quite  black,  much 
corroded,  and  in  two  pieces.  (Lancet,  February  16,  1856.) 

Among  the  criminal  methods  resorted  to  for  the  purpose  of 
destroying  the  lives  of  infants  and  children,  that  of  causing  them 
to  swallow  pins  or  needles  in  their  food,  is  one  which  claims  the 
attention  of  medical  jurists.  This  mode  of  perpetrating  murder 
has  been  brought  to  light  by  the  evidence  given  on  several 
criminal  trials,  which  have  taken  place  in  England  and  on  the 
continent.  In  cases  of  this  kind,  death  is  commonly  to  be  re- 
ferred to  inflammation  :  and  a  practitioner  can  have  no  hesita- 
tion in  designating  these  bodies,  when  exhibited  to  young 
children,  as  "  destructive  things  :"  they  are  at  all  times  likely  to 
lead  to  serious  injury,  if  not  to  death  :  and  it  is  no  answer  to 
this  view  to  assert,  that  they  have  been  often  swallowed  with 
impunity.  We  know  that  active  poisons  are  sometimes  taken 
without  causing  death ;  but  this  does  not  alter  our  opinion,  that 
they  are  substances  destructive  to  life,  and  likely  to  give  rise  to 
the  most  serious  consequences.  A  case  is  reported  in  the 
Medical  Gazette  (vol.  xxvi.  p.  582)  which  will  show  how  far  the 
powers  of  nature  are  sometimes  capable  of  resisting  the  effects 
of  these  mechanical  irritants.  Here  it  appears  that  two  hundred 
and  fifty-four  pins  and  needles  were  removed  from  a  female, 
aged  23,  in  whose  body  the  greater  number  had  remained 
for  a  period  of  thirteen  years.  A  case  is  reported  by  Dr. 
Neumann,  in  which  a  pin  accidentally  swallowed  remained  in 
the  body  of  a  young  woman  for  a  year,  and  was  finally  dis- 
charged through  the  skin  without  injurious  consequences. 
(Casper's  Wochenschrift,  1846,  180.)  That  death  may  ensue 
from  this  cause  is  an  undoubted  fact.  In  the  Registrar's  Report 
for  1838-9,  one  child  is  stated  to  have  died  from  the  effects 
produced  by  swallowing  a  pin.  In  August  1841,  a  boy,  aged 
eleven  years,  was  committed  to  Newgate  on  a  charge  of  theft. 
Shortly  after  his  imprisonment  he  swallowed  a  quantity  of  pins 
for  a  trifling  wager.  He  soon  afterwards  became  extremely  ill, 
and  died  in  the  course  of  a  few  weeks,  evidently  from  the  effects 
of  the  mechanical  irritant  which  he  had  swallowed.    A  girl  was 
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tried  in  France,  in  1838,  upon  a  charge  of  having  endangered 
the  life  of  an  infant,  aged  five  weeks,  by  administering  to  it  pins. 
The  medico- legal  investigation  of  this  case  was  entrusted  to  M. 
Ollivier.  From  the  evidence  given  on  that  occasion,  it  appears 
that  in  the  opinion  of  M.  Ollivier,  these  mechanical  irritants  arc 
likely  to  produce  more  serious  effects  in  an  adult  than  in  an 
infant ;  but  this  view  is  not  based  upon  any  particular  facts. 
He  also  asserted  that  pins  and  needles,  when  swallowed,  were 
comparatively  harmless,  and  that  a  fatal  termination  was  the 
exception  to  the  rule.    (Annales  d'Hygiene,  t.  xxi.  178.) 

In  regard  to  the  opinion  expressed  by  M.  Ollivier  of  the  non- 
production  of  serious  consequences  by  these  mechanical  irritants, 
it  may  be  observed  that  there  is  a  sufficient  number  of  fatal  cases 
on  record  to  justify  us  in  asserting  that  they  are  destructive  things, 
and  may  endanger  life.  The  following  is,  in  this  respect,  a  case 
of  some  interest,  since,  on  an  examination  of  the  body,  death 
was  clearly  referable  to  the  mechanical  irritant.  A  female  was 
charged  with  having  caused  the  death  of  her  child  by  ad- 
ministering to  it  pins.  Nine  days  after  its  birth,  a  pin  was  found 
in  its  mouth  ;  and  in  about  six  days  afterwards  the  child  died. 
The  mother  confessed  that  she  had  caused  it  to  swallow  pins  for 
the  purpose  of  destroying  it.  The  child  had  been  born  prema- 
turely, and  was  of  weakly  habit.  The  abdomen  was  carefully 
examined,  and  the  transverse  arch  of  the  colon,  with  the  small 
intestines  near  it,  was  in  a  state  of  inflammation.  On  turning 
over  the  liver,  it  was  found  to  be  penetrated  on  its  under  surface 
near  the  gall-bladder  by  a  pin,  the  head  of  which  could  be  felt 
within  the  duodenum.  The  liver,  pancreas,  and  intestines  were 
glued  together  by  bands  of  adhesive  matter.  On  laying  open 
the  cavities  of  the  viscera,  the  head  of  the  pin  was  found  to  be 
near  the  pylorus.  The  pin  was  of  a  large  or  coarse  kind,  about 
an  inch  and  a  half  in  length  ;  and  after  traversing  the  parietes 
of  the  duodenum,  it  had  penetrated  into  the  liver  for  about  an 
inch  from  before  backwards.  There  were  marks  of  inflammation 
in  the  liver,  but  the  other  viscera  were  healthy.  Death  was  un- 
doubtedly due  to  the  inflammation  produced  by  this  mechanical 
irritant.    (Henke,  Zeitschrift  der  S.  A.  1838.) 

It  is  obvious  that  the  fatal  effects  thus  produced  by  pins  or 
needles  must  be  in  a  great  measure  accidental.  It  is  not  from 
the  number  of  these  articles  swallowed,  nor  from  the  age  of  the 
subject,  that  any  just  inference  can  be  drawn  as  to  the  probabi- 
lity of  their  proving  fatal  to  life.  If  it  be  true,  as  M.  Ollivier 
has  asserted,  that  death  is  the  exception  to  the  rule,  it  is  not  the 
less  true,  that  the  life  of  any  person  who  has  swallowed  pins 
or  needles,  is  always  in  danger  until  they  are  discharged. 
Sometimes,  in  these  cases,  life  may  be  suddenly  destroyed  by 
haemorrhage.  Mr.  Bell  has  published  a  case  in  which  a  young 
man,  aged  18,  accidentally  swallowed  a  needle  in  soup.  In  the 
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course  of  ten  days,  he  had  several  attacks  of  spitting  of  blood, 
and  in  one  of  these  fits  he  vomited  a  large  quantity,  and  expired 
in  a  few  minutes.  On  examination,  a  fine  sewing-needle  was 
found  lying  across  the  oesophagus,  the  point  of  which  had  pene- 
trated the  right  common  carotid  artery,  and  had  led  to  the  fatal 
bleeding.  (Med.  Gaz.  xxxi.  694.  For  an  ingenious  method 
of  detecting  needles  in  the  body  when  buried  beneath  the  skin, 
I  may  refer  to  a  pamphlet  by  Mr.  A.  Smee,  London,  1845.) 
That  a  medical  jurist  should  be  prepared  for  giving  an  opinion  on 
the  effects  of  mechanical  irritants  will  be  evident  from  the  following 
case,  which  came  to  trial  on  a  charge  of  murder  at  the  Chelms- 
ford Assizes  in  1835.  The  prisoner,  an  old  woman,  was  indicted 
for  the  murder  of  her  grand-daughter,  by  causing  her  to  swallow 
some  sponge  and  a  piece  of  wood.  It  was  suspected  that  she 
had  also  administered  pins  to  the  child.  The  deceased  was 
eleven  weeks  old ;  and  until  within  a  very  short  period  of  its 
death,  it  had  appeared  to  enjoy  very  good  health.  The  evidence 
of  the  only  medical  witness  examined,  was  to  the  following 
effect.  He  stated,  that  on  an  examination  of  the  body  of  the 
child,  he  had  found  the  mucous  membrane  of  the  stomach,  as 
well  as  the  liver,  inflamed,  and  there  were  adhesions  of  the  peri- 
toneum. The  stomach  contained  a  piece  of  wood,  and  there 
were  several  pieces  of  sponge  in  the  large  intestines.  On  in- 
specting the  viscera  more  closely,  he  discovered  a  pin  in  the 
substance  of  the  liver,  on  its  convex  surface  next  the  stomach. 
The  pin  was  discoloured  by  the  fluids  of  the  body.  The  sub- 
stances which  he  found  in  the  body  were  sufficient  to  produce 
inflammation ;  and  it  was,  in  his  judgment,  this  inflammation 
which  had  caused  the  death  of  the  child.  The  witness  could  give 
no  opinion  on  the  question  how  the  pin  had  penetrated  into  the 
liver.  On  cross-examination,  he  admitted  that  it  might  have  found 
its  way  into  the  cavity  of  the  abdomen  by  accident.  The  wood 
and  sponge  might  also  have  been  accidentally  introduced  during 
the  dressing  and  feeding  of  the  child!  It  was  left  to  the  jury  to 
say,  whether  the  substances  found  in  the  viscera,  which,  by 
mechanical  irritation,  had  led  to  inflammation  and  death,  had 
been  introduced  wilfully  or  accidentally,  and  as  there  was  no 
direct  evidence  on  this  point,  they  acquitted  the  prisoner.  In 
this  case,  the  mechanical  irritation  was  probably  as  much  due  to 
the  sponge  as  to  the  pin.  The  quantity  of  sponge  found  within 
the  intestines  was  small.  It  is  difficult  to  conceive  how  these 
different  substances  could  have  been  accidentally  swallowed  by 
an  infant. 

Sponge  may  be  regarded  as  a  mechanical  irritant;  but  little  is 
known  concerning  its  action  on  the  human  body.  In  the 
Medical  Gazette  (vol.  xxxi.  p.  124),  two  cases  are  related  in 
which  this  substance  was  swallowed  by  a  horse.  In  one  case,  it 
did  not  appear  that  the  animal  suffered  anv  inconvenience;  but 
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in  the  other  case,  it  became  alarmingly  ill.  There  can  be  but 
little  doubt,  that  when  sponge  in  large  quantity  remains  lodged 
in  the  viscera,  it  is  capable  of  producing  inflammation  and 
death.  Dr.  Chowne,  however,  met  with  a  case  in  which  a  small 
piece  of  sponge,  accidentally  swallowed  by  an  infant,  produced  no 
injurious  effects. 

A  case  is  reported  in  the  Dublin  Medical  Press  (Aug.  19, 
1846,  p.  117),  in  which  a  female,  ast.  19,  an  imbecile  from 
childhood,  had  acquired  the  practice  of  swallowing  portions  of 
her  own  hair.  The  symptoms  shortly  before  her  death  were, 
great  emaciation,  pulse  small  and  weak,  constant  vomiting  after 
taking  food,  which  was  always  liquid,  as  the  slightest  solid 
caused  excessive  pain.  There  was  a  hard  tumour  perceptible  in 
the  pit  of  the  stomach.  The  real  cause  of  death  was  not  even 
suspected,  until  an  inspection  of  the  body  was  made,  when  it 
was  found  that  the  stomach  was  distended  by  a  large  mass  of 
human  hair.  The  effects  of  mechanical  irritants  are  further 
shown  by  the  case  of  a  child  who  suffered  from  purging, 
heat  in  the  stomach,  coldness  of  the  extremities,  and  other 
symptoms,  in  consequence  of  her  having  swallowed  some  copper 
percussion-caps.  The  alvine  irritation  disappeared  after  twenty- 
four  hours;  the  caps  were  discharged,  and  the  child  recovered. 
(Philadelphia  Med.  Examiner,  June  1847,  332.)  A  sin- 
gular case  is  quoted  by  Dr.  Frank,  in  which  a  child,  cet.  3 
years,  died  from  the  effects  of  the  tooth  of  a  viper  ( Trigonoce- 
phalus),  which  it  had  swallowed.  The  mucous  membrane  of 
the  stomach  was  of  a  cherry-red  colour,  and  the  foreign  body, 
covered  by  a  layer  of  sloughy  membrane,  was  found  near  the  in- 
testinal orifice.    (Casper's  Wochenschrift,  Aug.  14,  1847,  531.) 

It  is  to  be  observed,  however,  of  such  small  substances  as 
kernels  of  oranges,  the  stones  of  fruit  and  other  indigestible 
solids  of  the  like  nature,  that  in  passing  through  the  intestines 
they  are  liable  to  cause  death  by  entering  into  the  appendix  of 
the  caecum  and  there  exciting  inflammation  and  gangrene. 
Such  cases  have  been  erroneously  referred  to  irritant  poisoning. 
The  real  cause  of  death  will  be  apparent  on  a  proper  examina- 
tion of  the  body. 

Certain  articles  of  food  may  even  act  mechanically  and 
destroy  life,  by  simple  over- distension  of  the  stomach.  A  singular 
iustance  of  this  kind,  in  which  a  quantity  of  raw  rice  was  the 
immediate  cause  of  death,  occurred  in  December  1846.  A 
young  woman,  set.  22,  ate  a  tumblerful  of  raw  rice  mixed  with 
milk,  just  before  taking  her  tea.  In  a  few  hours  she  became 
suddenly  ill  with  severe  pain  in  the  region  of  the  stomach  and 
great  restlessness,  evidently  due  to  the  distension  of  this  or- 
gan from  the  swelling  of  the  rice  by  the  imbibition  of  fluid. 
Emetics  were  given  with  great  relief,  a  large  quantity  of  rice 
being  expelled  from  the  stomach.  The  next  morning  the  pain 
c  2 
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increased  suddenly  and  violently,  with  cold  extremities,  small 
feeble  pulse,  and  great  abdominal  tenderness.  She  died  about 
twenty-four  hours  after  taking  the  rice.  On  examination,  the 
peritoneum  was  found  extensively  inflamed;  there  was  a  depo- 
sition of  lymph,  with  a  copious  effusion  of  turbid  serum.  The 
stomach  and  duodenum  were  empty,  and  free  from  inflammation. 
(Case  reported  by  Mr.  Howell,  Lancet,  April  10,  1847.) 

A  case  was  referred  to  me  in  April  1847,  in  which  there  was 
great  reason  to  believe  that  a  child,  aged  seven  years,  had  died 
from  the  effects  of  a  quantity  of  orange  peel  with  which  it  had 
gorged  its  stomach.  It  complained  of  severe  pain  in  the 
stomach,  vomited  repeatedly  a  yellowish  coloured  matter,  became 
convulsed,  and  died  in  twenty-four  hours.  A  quantity  of  yellow 
fluid  with  orange  pips  and  orange  peel  was  found  in  the  stomach. 
The  mucous  membrane  was  generally  reddened,  and  in  several 
places  there  was  well-marked  injection.  No  poison  was  found, 
nor  was  there  reason  to  suspect,  except  from  sudden  death,  that 
any  had  been  administered.  There  was  no  other  cause  for  death 
but  the  irritant  effects  of  the  large  quantity  of  orange  peel 
eaten  by  the  child. 

Among  mechanical  irritants,  there  yet  remains  to  be  mentioned 
one,  which  was  formerly  regarded  as  an  active  poison,  namely, 
pounded  glass.  Recent  observations  have  satisfactorily  shown 
that  this  substance  is  not  a  poison.  Jt  is  liable  to  inflict  injury 
upon  the  alimentary  canal,  just  in  proportion  to  the  size  and 
sharpness  of  the  fragments  ;  and  whenever  it  is  swallowed  in  a 
state  of  coarse  powder,  it  may  irritate  and  excite  inflammation 
of  the  stomach  and  bowels.  Glass,  in  very  fine  powder,  is  de- 
cidedly alkaline  ;  but  it  does  not  possess  any  of  the  properties 
of  an  alkaline  poison:  —  on  the  contrary,  in  that  condition  in 
which  its  alkalinity  is  most  manifested,  it  appears  to  be  inert. 
It  is  said  that  six  or  seven  ounces  of  this  substance  have  been 
given  to  a  dog  without  producing  any  inconvenience  to  the 
animal.  A  trial  for  murder  occurred  in  Paris  in  1808,  in  which 
the  accused  was  charged  with  having  poisoned  his  wife  by  ad- 
ministering to  her  pounded  glass.  This  substance  was  found  in 
the  stomach,  and  both  this  organ  and  the  intestines  exhibited 
marks  of  great  irritation.  Baudelocque  and  Chaussier  gave 
their  opinion  that  the  glass  was  not  the  cause  of  death.  Portal 
relates  an  instance  of  a  young  man  who,  during  a  debauch,  broke 
a  glass  between  his  teeth,  and  then  swallowed  some  of  the 
fragments.  These  were  afterwards  expelled  by  active  vomiting, 
and  he  recovered.  In  an  attempt  made  by  an  ignorant  person 
some  years  since  to  poison  a  whole  family  with  coarsely  powdered 
bottle-glass  mixed  with  food,  —  no  inconvenience  resulted  to 
those  who  had  swallowed  a  portion  of  the  glass.  A  case  is, 
however,  reported,  in  which  it  appears  highly  probable  that  a 
child,  aged  eleven  months,  was  killed  by  the  administration  of 
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this  substance.  Powdered  glass  was  found  in  the  mucus  of  the 
stomach,  and  the  lining  membrane  itself  was  very  vascular. 
(Christison,  654.)  It  is  obvious  that  a  substance  of  this  de- 
scription cannot  be  easily  swallowed  by  an  adult,  without  his 
being  perfectly  aware  of  it  ;  and  the  instances  in  which  it  has 
been  administered  to  infants  are  few  in  number.  Although 
I  believe  the  only  instance  reported  of  its  having  acted  fatally  is 
in  the  case  of  the  infant  just  described,  yet  a  medical  jurist 
cannot  hesitate  to  say  that  pounded  glass  is  a  mechanical 
irritant  ;  and  that  the  irritation  caused  by  the  presence  of  a 
large  quantity  of  this  substance  in  the  stomach  or  bowels, 
might  lead  to  fatal  inflammation.  (For  a  case,  in  which  a  me- 
dico-legal question  was  raised  on  the  effects  of  pounded  glass 
and  mechanical  irritants  generally,  see  Annales  d'Hyg.,  1830, 
i.  364.)  Experiments  on  the  action  of  this  substance  on  animals 
have  been  performed  by  Dr.  Rufz.  (Annales  d'Hyg.,  1844,  ii. 
195).  There  is  one  kind  of  glass  of  which  arsenic  as  arsenious 
acid  appears  to  be  an  ingredient.  This  is  the  opal  glass.  Dr. 
Pavy  has  separated  arsenic  in  rather  large  proportion  from  this 
variety  of  glass,  and  it  is  obvious  that  the  more  finely  it  is 
powdered  the  more  dangerous  are  its  effects  likely  to  prove.  In 
such  a  case,  however,  the  symptoms  might  present  the  characters 
of  arsenical  poisoning. 

Boiling  Liquids. —  Some  toxicologists  have  placed  hot  liquids, 
such  as  boiling  water  or  oil,  in  the  class  of  mechanical  irritants  ; 
but  the  effects  produced  by  such  liquids  cannot  with  propriety 
be  said  to  be  mechanical.  They  do  not  act  like  poisons, 
although  they  leave  in  the  body  changes  similar  to  those  pro- 
duced by  corrosive  poisons.  Death  from  the  accidental  swallow- 
ing of  boiling  water  is  not  uncommon  among  children.  Ac- 
cording to  the  observations  of  Dr.  Hall  and  Mr.  Kyland,  the 
fatal  result  is  most  commonly  to  be  ascribed  to  inflamma- 
tion of  the  fauces  and  larynx,  produced  by  the  contact  of 
the  boiling  liquid.  This  inevitably  leads  to  suffocation,  unless 
assistance  be  at  hand.  In  one  case,  a  child  was  actually  as- 
phyxiated from  this  cause,  when  my  colleague  Mr.  E.  Cock,  by 
the  timely  performance  of  tracheotomy  and  inflation  of  the  lungs, 
succeeded  in  restoring  it.  Sometimes,  however,  inflammation  of 
the  stomach  is  a  consequence.  A  case  of  this  kind  occurred  a 
few  years  since  at  Guy's  Hospital,  and  on  an  examination 
of  the  body,  the  mucous  membrane  at  the  larger  end  of  the 
stomach  was  found  to  be  much  inflamed.  The  appearance  was 
very  like  that  produced  by  the  common  mineral  irritants, 
although  it  was  more  confined  to  one  part  of  the  mucous 
membrane.  In  the  Registrar's  Report  for  1838-9,  twenty-four 
deaths  are  stated  to  have  occurred  among  children  from  this 
cause  alone  ! 
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CHAPTER  3. 

ABSORPTION  OF  POISONS  —  MODIFIED  BY  SURFACE  AND  STATE 

OF  THE  POISON  PROOFS    OF    THEIR    ENTRANCE    INTO  THE 

BLOOD  DIFFUSION    AND    DEPOSITION    OF    POISONS    IN  THE 

LIVING  —  CHANNELS    OF   ELIMINATION.  ARSENIC  —  ORGANS 

IN  WHICH  IT  IS  DEPOSITED — PERIOD  FOR  DEPOSITION  IN 
THE    LIVER    AND    OTHER    ORGANS  —  ELIMINATION    BY  THE 

URINE    AND    BILE  PERIOD    FOR    ENTIRE  ELIMINATION.  

ANTIMONY  ABSORPTION,  DEPOSITION,  AND  PERIOD  OF  ELI- 
MINATION IN  MAN  AND  ANIMALS  CHANNELS  OF  ELIMINATION. 

Poisons  may  enter  the  body  by  various  channels.  The  aerial 
poisons,  including  gases  and  vapours,  enter  by  the  air-passages 
during  the  act  of  respiration.  Metallic  and  metalloidal  poisons 
which  are  capable  of  assuming  the  gaseous  form  may  also  find 
their  way  into  the  body  by  the  lungs.  Arsenic,  antimony,  and 
phosphorus,  in  their  combinations  with  hydrogen,  may  act  as 
aerial  poisons.  In  the  section  on  arsenical  poisoning  will  be 
found  described  some  cases  in  which  arseniuretted  hydrogen  has 
thus  proved  fatal.  The  gaseous  or  aerial  poisons  will  hereafter 
receive  special  consideration. 

In  reference  to  medical  jurisprudence,  poisons  are  either 
solid  or  liquid  substances,  derived  from  the  mineral,  animal,  or 
vegetable  kingdom.  They  may  be  introduced  into  the  body, 
1,  by  contact  with  the  broken  or  unbroken  skin  ;  2,  by  wounded 
or  ulcerated  surfaces ;  3,  by  the  stomach  ;  4,  by  the  rectum. 
The  mucous  membrane  of  the  nose,  eye,  or  vagina,  may  also  be 
made  the  medium  of  their  introduction:  but  in  all  ordinary  cases 
of  poisoning,  the  liquid  or  solid  comes  in  contact  with  the  lining 
membrane  of  the  stomach,  and  it  is  to  the  effects  produced  under 
these  circumstances  that  a  medical  practitioner  has  chiefly  to 
direct  his  attention. 

Absorption. — As  a  general  rule,  whatever  may  be  the  surface 
or  texture  to  which  a  poison  is  applied,  it  is  absorbed  and  circu- 
lated with  the  blood  before  it  begins  to  manifest  its  effects. 
Liquid  poisons  when  swallowed  (if  we  except  substances  which 
have  a  local  and  corrosive  action)  are  more  rapidly  absorbed 
than  those  which  are  solid.  Soluble  poisons,  such  as  cyanide 
of  potassium,  are  absorbed  more  rapidly  than  those  which 
are  insoluble  ;  and  the  larger  the  quantity  of  fluid  in  which  the 
soluble  poison  is  taken,  the  more  speedily  is  it  carried  into  the 
circulation.  Some  solid  substances,  which  are  but  little  soluble 
(arsenious  acid),  are,  however,  very  soon  absorbed  in  sufficient 
proportion  to  produce  well-marked  symptoms.  Others,  which 
are  not  very  soluble  in  water,  may  become  dissolved  in  the  acid 
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secretions  of  the  stomach,  and  are  then  absorbed.  The  carbonate 
of  lead  and  arsenite  of  copper  furnish  instances  of  this  kind  of 
action. 

Absorption  varies  in  its  degree  and  rapidity  not  only  according 
to  the  state  of  the  poison,  but  according  to  the  nature  of  the 
surface  to  which  it  is  applied.  It  takes  place  slowly  through 
the  unbroken  skin ;  nevertheless  I  have  known  symptoms  of  in- 
cipient narcotism  to  arise,  during  the  application  of  an  ordinary 
opiate  liniment  to  the  back.  Belladonna,  kreasote,  prussic  acid, 
morphia,  and  numerous  other  agents  have  a  well-known  action 
by  absorption  through  the  skin.  The  frequent  handling  of  lead 
or  pewter  has  been  known  to  give  rise  to  symptoms  of  chronic 
poisoning  by  lead ;  and  the  effects  of  mercurial  poisoning  may 
be  produced  by  the  application  of  mercury  in  a  finely- divided 
state  to  the  skin. 

When  the  cuticle  is  removed,  and  the  surface  of  the  true  skin  is 
laid  bare,  then  the  absorption  of  poisons  takes  place  with  much 
greater  rapidity.  Any  ulcer  or  wound  is  a  ready  medium 
for  the  absorption  of  poison.  Arsenic,  as  well  as  all  mineral 
and  vegetable  poisons,  may  thus  give  rise  to  a  train  of  symptoms 
similar  to  those  caused  by  the  introduction  of  the  poison  into 
the  stomach  and  bowels.  The  use  of  arsenic  in  the  manufacture 
of  candles,  as  well  as  in  the  preparation  of  arsenical  greens  for 
paperbangings,  has  produced  injurious  effects  in  some  instances 
through  the  unbroken  skin  (Annales  d' Hygiene,  1847,  ii.  p.  67, 
Assoc.  Med.  Journal,  Sept.  20,  1856,  p.  811),  and  the  application 
of  quack  preparations  containing  this  poison  to  scirrhous  ulcers, 
has  in  several  instances  caused  death  with  the  usual  symptoms. 
Sometimes  the  substance  itself  acts  chemically  upon  the  skin,  re- 
moves the  cuticle,  and  thus  leads  to  complete  absorption.  Solu- 
tions of  bichromate  of  potash  and  cyanide  of  potassium  have  by 
their  corrosive  action  given  rise  to  symptoms  of  poisoning.  Ab- 
sorption occurs  with  great  rapidity  when  the  poison  is  introduced 
into  the  cellular  tissue  beneath  the  skin;  and  small  quantities  have 
then  been  observed  to  produce  powerful  effects.  Thus  Orfila  found 
that  from  a  grain  to  a  grain  and  a  half  of  arsenic  in  fine  powder 
was  sufficient  to  kill  a  dog  under  these  circumstances.  (Toxico- 
logic, 1852,  5eme  ed.  p.  429.)  This  is  not  a  mode  of  poisoning 
commonly  witnessed  in  the  human  subject.  It  is  almost  entirely 
confined  to  those  cases  which  arise  from  the  bites  of  rabid  ani- 
mals or  venomous  serpents,  or  in  which  by  any  accident,  noxious 
animal  matter  is  introduced  through  a  wound.  In  experiments 
on  animals,  it  is  occasionally  resorted  to  for  the  purpose  of  illus- 
trating the  effects  of  such  poisons  as  strychnia,  morphia,  arsenic, 
corrosive  sublimate  and  tartar  emetic.  The  quantity  of  poison 
removed  by  absorption,  has  been  determined  by  enclosing  it  in  a 
small  bag,  introducing  it  into  the  wound  and  noting  the  loss 
after  given  periods.    The  general  conclusion  from  these  experi- 
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ments  is,  that  but  a  small  quantity  of  poison  is  required  to  destroy 
life,  and  that  the  effects  of  poisons  are  more  rapidly  manifested 
when  they  are  brought  into  contact  with  the  cellular  membrane 
than  under  any  other  circumstances. 

The  absorption  of  poisons  in  the  stomach  is  modified  by  the 
full  or  empty  condition  of  this  organ.  The  process  is  most 
rapid  when  the  stomach  is  empty.  Some  poisons, — the  woorara 
and  the  poison  of  serpents,  which  are  readily  absorbed  through 
a  wound,  appear  to  resist  the  absorbing  action  of  the  stomach, 
and  according  to  Galtier  (Toxicologic  Generate*  1855,  p.  8) 
this  is  not  owing  to  any  action  of  the  gastric  fluids  or  any  change 
in  the  nature  of  the  substance,  because  the  poison  when  removed 
is  still  capable  of  acting  as  such  by  inoculation.  The  poison  of 
glanders  appears  to  resemble  the  poison  of  serpents  (echidnine) 
in  this  respect.  Professor  Spooner  states  that  he  has  administered 
the  virus  of  glanders  by  the  mouth  without  any  injury  whatever 
resulting.  But  a  point  charged  with  this  virus  inserted  into  the 
flesh,  is  sufficient  to  propagate  the  disorder  in  all  its  virulence. 
(Med.  Times  and  Gazette,  April  11,  1857,  p.  364.) 

The  mucous  surface  of  the  small  intestines  absorbs  poisons  with 
greater  rapidity  and  uniformity  than  that  of  the  stomach ;  and 
from  experiments  on  dogs  performed  by  Koselli  and  Gaetano 
Strombio,  the  same  difference  is  observed  with  respect  to  the  rectum. 
As  arsenic,  corrosive  sublimate,  laudanum,  and  other  poisons  have 
of  late  years  been  criminally  administered  in  several  instances  in 
the  form  of  enemata,  the  results  are  of  some  interest.  A  quarter  of 
a  grain  of  strychnia  dissolved  in  spirit  was  administered  to  dogs, 
in  one  set  of  cases  by  the  stomach,  and  in  the  other  by  the 
rectum,  care  being  taken  that  both  were  empty  before  the  poison 
was  introduced.  The  maximum  period  for  the  commencement 
of  the  symptoms  by  the  stomach  was  in  from  thirteen  to  fifteen 
minutes,  the  minimum  period  from  ten  to  twelve  minutes;  — 
while  by  the  rectum  the  periods  were  respectively  ten  to  twelve 
minutes  and  four  to  ten  minutes.  The  period  of  death  also 
differed  :  the  dog  which  received  the  poison  by  the  stomach  died 
in  sixty-five  minutes,  while  that  which  had  the  poison  by  the 
rectum  died  in  forty  minutes.  It  was  further  noticed  that  while 
the  sixteenth  part  of  a  grain  of  strychnia  killed  three  dogs  when 
administered  by  the  rectum, — the  tetanic  spasms  in  two  being 
very  slight— the  same  dose  of  this  poison  given  by  the  stomaeh 
did  not  cause  death.  In  respect  to  the  salts  of  morphia,  the 
symptoms  by  the  stomach  commenced  in  from  three  to  nine 
minutes,  whereas  by  the  rectum  they  appeared  in  from  two  to  six 
minutes.  (Galtier,  op.  cit.  9.)  While  these  results  possess 
a  certain  value  in  reference  to  the  action  of  some  poisons  on  the 
stomach  and  rectum,  it  is  necessary  to  bear  in  mind  that  the 
period  of  commencement  of  symptoms  and  the  period  of  death 
arc  variable  in  different  animals. 
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The  mucous  membrane  of  the  lungs  by  reason  of  its  thinness, 
its  great  extent,  and  the  absence  of  a  protecting  epithelial  sur- 
face in  the  air-cells,  is  well  adapted  for  absorbing  aerial  poisons 
and  conveying  them  at  once  into  the  blood.  The  action  of  the 
vapours  of  ether  and  chloroform,  as  well  as  of  the  poisonous  gases 
—  sulphuretted  hydrogen  and  carbonic  acid,  furnish  instances 
of  the  rapidity  and  energy  with  which  poisons  produce  their 
effects  through  the  lungs.  Substances  which  in  large  doses  cause 
scarcely  any  noxious  effects  if  introduced  into  the  stomach  and 
bowels,  operate  in  small  quantity  and  with  great  energy  through 
the  pulmonary  membrane.  Even  when  the  quantity  of  poison 
is  small,  as  where  only  a  hundredth  part  of  sulphuretted  hy- 
drogen or  a  tenth  part  of  carbonic  acid  gas  is  diffused  through 
the  air,  the  noxious  substance  readily  finds  its  way  into  the  blood; 
and  being  absorbed  and  circulated  with  greater  rapidity  than  it 
is  eliminated,  the  blood  is  permanently  poisoned  and  death  is 
the  result.  The  frequency  with  which  respiration  is  performed 
compensates  for  the  small  proportion  of  the  poison  diffused  through 
the  air.  It  is  through  this  medium  that  poisonous  miasmata  and 
the  poisons  of  contagious  diseases  are  received  into  the  body. 
There  is  reason  to  believe  that  even  mineral  vapours,  such  as 
those  of  mercury,  carbonate  of  lead,  arsenious  acid,  and  arsenite 
of  copper,  occasionally  enter  the  blood  through  the  lungs  and 
produce  the  usual  effects  of  chronic  poisoning. 

When  a  poison  is  introduced  directly  into  the  blood,  it  will  be 
understood  that  its  effects  are  rapidly  produced.  Dr.  Christison 
found  that  when  the  muriate  of  conia  was  injected  into  the 
femoral  vein  of  a  dog,  he  was  unable,  with  his  watch  in  his 
hand,  to  notice  any  appreciable  interval  between  the  moment  at 
which  it  was  injected  and  that  in  which  the  animal  died.  The 
interval  did  not  exceed  three,  or  at  most  four  seconds.  Prussie 
acid  and  strychnia  act  with  great  rapidity  under  these  circum- 
stances. Some  poisons  which  appear  to  act  readily  by  the  blood, 
resist  absorption  by  the  mucous  membrane  of  the  alimentary 
canal  (supra,  p.  24).  The  poison  of  the  viper  (echidnine)  pos- 
sesses this  property.  It  is  fatal  in  small  quantity  when  introduced 
into  the  blood  through  a  wound,  although  it  does  not  destroy  the 
life  of  an  animal  when  injected  into  the  stomach.  The  poison 
of  rabies  is  probably  of  this  character;  and  there  is  no  doubt  that 
animal  matter  in  a  putrid  state,  which  would  operate  as  a  poison 
if  introduced  into  a  wound,  would  be  inert  in  the  stomach  or 
bowels.  Bernard  found  in  accordance  with  the  statement  of 
Galtier  (ante,  p.  24)  that  woorara  destroyed  the  life  of  a  bird  in 
a  few  seconds  when  a  small  quantity  was  injected  into  a  wound  ; 
but  when  thrown  into  the  stomach  it  had  no  effect,  although  on 
being  removed  from  the  stomach  its  poisonous  properties  were 
unchanged,  and  it  was  still  found  capable  of  producing  death 
when  injected  into  a  wound.   (Lecons  sur  les  Effets  des  Sub- 
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stances  Toxiques,  1857,  pp.  61.  239.)  It  is  necessary,  however, 
that  the  animal  should  not  be  fasting,  or  the  poison  may  be 
sufficiently  absorbed  by  the  mucous  membrane  of  the  stomach  to 
cause  death.    (Op.  cit.  p.  291.) 

Entrance  into  the  blood,  therefore,  either  by  absorption  or  by 
injection,  appears  to  be  a  condition  necessary  to  the  manifestation 
of  the  effects  of  the  greater  number  of  poisons.  _  This  was  the 
doctrine  long  since  taught  by  Magendie,  and  in  more  recent 
times  it  has  received  strong  support  from  the  experiments  of  Mr. 
Blake,  M.  Bernard,  and  others.  These  experimentalists  have 
arrived  at  the  conclusion,  that  not  only  are  all  poisons  absorbed 
into  the  blood,  but  that  absorption  into  the  circulation  is  in  every 
case  a  condition  indispensable  to  their  action.  According  to 
M.  Bernard  it  is  through  the  arterial  capillary  system  of  vessels 
that  the  effects  of  poisons  are  first  manifested,  and  until  the 
substance  has  reached  these  vessels,  however  deadly  it  may  be, 
there  is  no  symptom  indicative  of  poisoning.  Strychnia  and 
prussic  acid  applied  directly  to  the  brain  produce  no  effect  or 
only  a  slight  local  action  after  some  time ;  but  when  a  portion 
of  either  of  these  poisons  is  carried  by  absorption  into  the 
arterial  capillary  system,  the  symptoms  of  poisoning  appear. 
(Lecons  sur  les  Effets  des  Substances  Toxiques,  Paris,  1857, 
p.  47.)  There  are  some  objections  to  the  universal  application 
of  this  theory  which  will  be  a  subject  for  consideration  hereafter. 
(See  post,  Local  Action  of  Poisons.) 

Poisons  in  the  Blood. — That  a  large  number  of  substances  com- 
prising medicines  and  poisons  enter  into  the  blood  and  are  thereby 
diffused  over  the  whole  of  the  body,  has  been  clearly  established 
by  the  discovery  of  them  in  that  liquid,  as  well  as  in  the  secre- 
tions and  excretions  derived  from  it,  and  in  the  soft  organs  such 
as  the  liver,  spleen,  heart,  and  muscular  system.  This  diffusion 
of  mineral  substances  by  means  of  the  circulation  was  in  the 
first  instance  established  by  experiments  on  animals.  In  the  year 
1832,  the  late  Mr.  Aston  Key  introduced  a  quantity  of  ferro- 
cyanide  of  potassium  into  a  wound  on  the  inside  of  the  thigh  of 
a  donkey.  In  six  hours  afterwards  the  animal  was  killed  and 
he  forwarded  to  me  for  analysis  one  portion  of  blood  taken  from 
the  femoral  vein,  another  portion  from  the  mesenteric  veins, 
and  lastly  the  contents  of  the  thoracic  duct.  The  ferrocyanide 
was  readily  detected  in  the  three  specimens,  being  most  abundant 
in  the  blood  of  the  femoral  vein,  and  least  abundant  in  the 
contents  of  the  thoracic  duct.  In  a  set  of  experiments  performed 
by  Rapp  of  Tubingen  with  carbazotic  or  picric  acid,  a  neurotic 
poison,  the  fact  of  the  universal  diffusion  of  the  substance  in  the 
blood  was  made  evident  after  death  by  the  colour  imparted  by 
the  poison  to  the  various  textures  and  fluids  of  the  body.  In  a 
fox  kdled  in  an  hour  and  a  half  by  swallowing  sixteen  grains 
of  the  acid,  the  white  membrane  of  the  eyes,  the  aqueous 
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humour,  the  capsule  of  the  lens,  the  membranes  of  the  arteries, 
and  in  many  places  the  cellular  tissue,  had  acquired  a  lemon- 
yellow  colour.  In  other  experiments  the  stomach  was  dyed 
yellow;  there  was  a  yellowness  of  the  fibrin  of  the  blood,  and 
the  urine  was  tinged  yellow.  Although  this  poison  affects  the 
brain  and  spinal  cord,  producing  convulsions  and  insensibility,  it 
is  a  remarkable  fact  that  in  no  instance  was  there  any  yellow 
tint  in  these  parts.  (Christison  on  Poisons,  4th  ed.  796.)  Similar 
results  as  to  the  colouration  of  the  organs  have  been  since 
obtained  by  Mr.  Calvert  and  Dr.  MofTatt  of  Manchester.  They 
have  further  ascertained  that  the  whole  is  eliminated  in  a  few 
days  chiefly  by  the  urine.  It  has  been  ingeniously  suggested 
that  the  addition  of  a  small  quantity  of  picric  acid  to  colourless 
poisons  would,  by  the  yellow  colour  imparted  to  the  tissues,  serve 
to  indicate  that  poison  had  been  taken.  This  species  of 
evidence  however  in  the  absence  of  the  poison  itself  would  not 
be  satisfactory.  In  persons  poisoned  by  sulphate  of  indigo,  the 
urine  after  the  lapse  of  some  hours  has  been  observed  to  acquire 
a  blue  colour.  In  some  instances  the  odour  of  the  poison 
clearly  proves  its  diffusion.  Prussic  acid,  the  oil  of  bitter 
almonds,  camphor,  alcohol,  chloroform,  ether,  oil  of  turpentine, 
and  among  the  deadly  agents,  nicotine,  have  been  perceived  by 
the  odour,  not  only  in  the  stomach  but  in  the  brain  and  other 
parts  of  the  body  to  which  they  must  have  been  conveyed  by  the 
blood.  In  poisoning  by  phosphorus,  the  diffusion  of  the  poison 
is  traceable  not  only  by  its  garlic  odour,  but  by  its  property  of 
luminosity  under  slow  oxidation.  The  intestines  and  even  the 
flesh  of  animals  poisoned  by  phosphorus  have  been  observed  to 
emit  the  odour  of  garlic,  and  in  the  dark  they  have  appeared 
luminous.  In  the  case  of  a  female  who  died  while  taking 
phosphorus  medicinally,  the  whole  of  the  viscera  of  the  body 
were  luminous  in  the  dark.  Facts  of  this  description,  by  which 
the  presence  of  poison  is  rendered  evident  to  the  senses,  show 
even  in  a  more  satisfactory  manner  than  chemical  tests,  that  the 
soft  parts  of  the  body  are  universally  penetrated  by  the  sub- 
stance. 

In  cases  in  which  neither  colour  nor  odour  will  aid  the  in- 
quirer, chemistry  serves  to  reveal  the  presence  of  the  poison. 
The  important  discovery  first  announced  by  Orfila  in  1839  — 
that  arsenic  could  be  detected  and  separated  from  the  blood, 
secretions  or  viscera  of  persons  who  had  died  from  its  effects, 
produced  a  complete  revolution  in  this  department  of  toxicology. 
It  mattered  not  from  what  part  of  the  body  the  blood  was  taken, 
arsenic  was  equally  discovered  ;  so  that  from  these  and  other 
experiments,  it  appeared  that  the  living  or  dead  body  in  a  case 
of  arsenical  poisoning,  is  for  a  time  penetrated  throughout  by 
the  poison,  and  that  during  life  it  was  eliminated  in  the  urine 
and  other  secretions.    The  fact  that  arsenic  may  be  detected  in 
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the  blood  and  urine  of  a  person  who  survives  its  effects,  is  a 
point  of  considerable  importance  in  a  medico-legal  view.  Thus 
an  analysis  of  either  of  these  fluids  may  furnish  evidence  other- 
wise only  satisfactorily  obtained  by  an  examination  of  the  dead 
body;  and  cases  of  the  criminal  administration  of  arsenic  to  the 
living,  which  had  hitherto  escaped  the  hands  of  justice,  owing  to 
the  absence  of  chemical  proof,  have  thus  become  as  clearly  esta- 
blished to  the  satisfaction  of  a  jury,  as  if  the  poison  had  operated 
fatally  and  had  been  found  after  death  in  the  stomach.  Arsenic 
has  been  in  numerous  instances  discovered  by  toxicologists  in 
the  viscera  of  those  who  have  been  poisoned  by  it,  even  after  the 
bodies  had  been  interred  for  many  years.  Antimony  was  detected 
by  Orfila  in  the  urine  of  persons  to  whom  tartar-emetic  was  ad- 
ministered, and  also  in  the  substance  of  the  viscera  of  animals 
killed  by  it.  It  was  not  discovered  by  him  either  in  the  blood  or 
in  any  of  the  liquids  of  the  body  except  the  urine.  It  has  since 
been  found  in  both.  Copper  was  detected  by  Orfila  in  the  sub- 
stance of  the  viscera  of  animals  to  which  the  poisonous  salts  of 
this  metal  had  been  given,  but  not  in  the  blood  or  secretions. 
Tiedemann  and  Gmelin  discovered  verdigris  (?)  in  the  venous 
blood  of  horses  poisoned  by  it ;  and  the  same  chemists  detected 
acetate  of  lead  under  similar  circumstances.  In  an  accident  which 
occurred  to  a  cow,  where  the  animal  swallowed  a  quantity  of 
carbonate  of  lead  mixed  for  paint,  I  detected  traces  of  lead  in  the 
milk  drawn  some  hours  after  the  poison  had  been  taken.  (Guy's 
Hospital  Reports,  No.  xii.  1841.)  M.  de  Kramer,  of  Milan,  de- 
tected nitrate  of  potash  in  the  blood,  urine,  and  faeces  of  persons 
to  whom  this  salt  was  exhibited,  —  the  iodide  of  potassium  in 
the  blood,  chyle,  and  urine, —  and  iodine  in  the  blood  of  a  kid 
which  had  been  made  to  respire  the  vapour  of  that  substance. 
In  other  experiments,  he  found  the  chloride  of  barium, — tartar 
emetic,  and  nitrate  of  silver  in  the  blood  and  faeces.  (For  the 
details,  see  Ann.  d'Hyg.  April  1843,  415.)  According  to  the 
researches  of  Dr.  Percy,  it  would  appear  that  alcohol  also  enters 
into  the  blood,  and  is  speedily  conveyed  to  the  brain,  in  which 
organ,  as  well  as  in  the  liver,  he  succeeded  in  detecting  it  by 
distillation.  He  also  found  it  in  the  blood,  bile,  and  urine. 
(Experimental  Inquiry  on  Alcoholic  Poisoning,  &c.  1839,  p.  59.) 
Lassaigne  detected  ether  in  the  serum  of  venous  blood  of 
animals  which  had  resph'ed  ether-vapour,  and  chloroform  has 
been  detected  in  the  blood  by  Dr.  Snow  and  others  under 
similar  circumstances.  In  fact  all  mineral  and  some  vegetable 
poisons  which  are  readily  detected  by  chemical  processes  out  of 
the  body,  have  been  found  by  different  experimentalists  in  the 
blood,  secretions,  or  soft  organs  of  animals  to  which  they  had 
been  administered.  Cyanide  of  mercury  and  chloride  of  barium 
have  been  detected  in  the  blood  of  the  vena  porta;  (liver)  and  of  the 
splenic  vein  (spleen)  of  the  horse.    Wohler  found  in  the  urine 
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of  dogs  and  horses  iodine,  sulphuret  of  potassium,  nitrate  of 
potash,  sulphocyanide  of  potassium,  the  salts  of  nickel,  the  oxalic, 
tartaric,  citric,  malic,  gallic,  succinic  and  benzoic  acids.  Orfila 
has  detected  arsenious  and  arsenic  acids  —  the  arsenites — the 
soluble  arseniates,  tartarised  antimony,  iodine,  potash,  baryta 
and  its  salts,  the  mineral  acids,  sulphuric,  nitric,  and  muriatic  — 
ammonia,  muriate  of  ammonia,  and  the  soluble  salts  of  copper, 
lead,  mercury,  gold,  and  silver.  Whether  the  poison  was  intro- 
duced into  the  stomach,  or  applied  externally,  he  equally 
detected  it  in  the  blood.   (Toxicologic,  i.  p.  18.) 

The  facts  above  stilted  afford  all  the  evidence  that  need  be  de- 
sired to  prove  that  a  large  number  of  poisons  enter  the  blood. 
In  respect  to  those  which  have  a  local  chemical  action,  this 
entrance  into  the  circulation  by  absorption  is  a  mere  incident,  and 
by  no  means  necessary  to  their  operation.  The  nitrate  of  silver 
is  a  corrosive  poison,  and  proves  fatal  by  producing  an  extensive 
destruction  and  disorganisation  of  the  viscera.  Absorption  in 
this  case  does  not  appear  to  be  necessary  to  its  poisonous  action, 
yet  it  is  undoubted  that  when  this  substance  is  exhibited  in  small 
doses  for  medicinal  purposes,  it  is  conveyed  in  some  form  into 
the  circulation, — a  fact  established  by  the  peculiar  discolouration 
of  the  skin  of  the  face  and  hands,  produced  by  its  long-continued 
employment  in  medicinal  doses.  It  is  impossible  to  say  in  what 
form  it  is  transmitted,  since,  unless  the  ordinary  chemical  affini- 
ties are  suspended  by  the  powers  of  life,  it  is  not  easy  to  perceive 
how  nitrate  of  silver  could  as  such  be  circulated  with  the  albumen 
or  salts  of  the  serum.  Some  other  corrosive  poisons,  such  as 
potash  and  the  mineral  acids,  having  a  purely  local  action,  are 
no  doubt  capable  of  entering  into  the  circulation.  With  regard 
to  potash,  its  chemical  effects  may  be  soon  observed  on  the  urine, 
although  analysis  may  fail  to  detect  it  either  in  this  fluid  or  in 
the  blood.  A  case  reported  by  Dr.  Letheby,  shows  that  even 
when  sulphuric  acid  is  taken  in  a  concentrated  form  it  may  be 
absorbed,  and  eliminated  in  the  urine.  A  boy,  aged  nine  years, 
swallowed  an  ounce  of  the  acid,  and  recovered  in  a  few  days. 
For  the  first  four  days  a  large  quantity  of  sulphuric  acid  was 
passed  with  the  urine.  It  is  stated  that  as  much  as  one  hundred 
and  thirty-three  grains  of  the  strongest  oil  of  vitriol  were  thus 
eliminated  by  the  urine.    (Med.  Gaz.  xxxix.  116.) 

In  a  case  of  poisoning  by  this  acid,  which  occurred  to  Dr. 
Geoghegan  of  Dublin,  a  minute  examination  of  the  soft  organs 
was  made  with  a  view  of  determining  whether  any  of  the  poison 
remained  in  the  tissues.  This  gentleman  came  to  the  conclusion 
that  in  cases  of  poisoning,  the  acid  may  be  detected  in  the  blood 
and  viscera :  the  quantity  relatively  to  the  weight  of  structure 
operated  on  is  greatest  in  the  liver,  and  in  proportion  to  that 
of  the  normal  sulphates,  in  the  blood.  The  tissues  of  the  organs 
were  decidedly  acid  to  litmus.    (Med.  Gaz.  xlviii.  331.) 
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Although  the  alkahidal  poisons  are  undoubtedly  absorbed  and 
produce  their  effects  through  absorption,  chemistry  has  hitherto 
failed  to  detect  and  separate  them  from  the  Wood,  excretions,  and 
tissues  with  that  rigorous  certainty  which  a  medico-legal  inves- 
tigation demands.  In  reference  to  one,  e.  g.,  Atropia  (from  Bel- 
ladonna), the  presence  of  the  poison  in  the  blood  and  excretions 
has  been  inferred  from  the  physiological  action  of  its  extract  in 
dilating  the  pupil  of  the  eye:  but  then  m  other  poisoni  which 
produce  the  same  effect.  Some  alkaloids  (Daturia)  have  been 
pronounced  to  be  present  in  the  urine  from  crystalline  form  I 
others  (Picrotoxia,  Strychnia)  have  been  inferred  to  be  present 
in  liquids  bv  reason  "of  the  extreme  bitterness  of  taste  :  and 
others  again  (Nicotine,  Conia)  by  their  very  peculiar  odour. 
Within  a  recent  period  many  researches  have  been  industriously 
made  with  reference  to  strychnia,  and  it  has  been  very  900- 
fidently  announced  that  absorbed  strychnia  may  always  bo 
detected  by  chemical  tests  in  the  blood,  secretions,  soft  organs, 
and  even  in  the  bones.  Without  here  anticipating  that  which 
will  be  more  properly  considered  in  ■Bother  part  of  the  volume, 
I  may  remark  that  absorbed  arsenic  and  other  metals  may  be 
procured  in  such  quantity  from  the  tissues  as  to  allow  of  the  ap- 
plication of  various  corroborative  tests.  In  short,  the  demon- 
stration of  the  presence  of  the  poison  is  complete.  The  separa- 
tion of  absorbed  strychnia  from  the  blood  and  tissues  has  never, 
so  far  as  I  know,  been  thus  demonstrated.  The  alkaloid  has 
been  pronounced  to  be  present  from  the  application  of  a  single 
test,  which  is  much  the  same  in  medico-legal  practice  as  the 
affirming  of  the  presence  of  arsenic  from  a  deposit  produced  on 
copper,  without  verifying  the  nature  of  the  deposit,  by  any 
corroborative  processes. 

Some  experiments  have  shown  that  direct  contact  of  the  poison 
with  the  body  is  not  absolutely  necessary  to  the  process  of 
absorption.  Imbibition  and  percolation  through  porous  sub- 
stances will  equally  allow  of  its  penetration  into  the  blood, 
although  the  effects  may  be  more  slowly  manifested.  Mr. 
Horsley,  of  Cheltenham,  gave  to  a  dog  two  grains  of  strychnia 
in  a  pill  with  conserve  of  roses  wrapped  in  blotting  paper. 
Three  hours  elapsed  without  any  symptom  of  poisoning  showing 
itself :  in  the  morning,  the  dog  was  found  dead.  When  the 
stomach  was  opened,  the  pill  was  found  still  inclosed  in  the 
paper  wrapper,  and  on  drying  it,  it  was  found  to  have  lost  only 
three-quarters  of  a  grain.  This  had  been  removed  by  imbibition 
and  absorption  through  the  pores  of  the  paper.  Mr.  Devonshire 
gave  a  grain  of  strychnia  closely  wrapped  in  paper  to  a  cat. 
The  animal  died  with  the  usual  symptoms.  The  greater  portion 
of  the  strychnia  was  found  still  wrapped  in  paper  lying  in  the 
stomach  of  the  cat.  (See  Guy's  Hospital  Keports,  October 
1856,  p.  336.)    It  must  be  obvious  from  these  results  that  the 
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portion  of  poison  only  which  passes  into  the  body  by  absorption 
destroys  life,  and  that  in  reference  to  strychnia  this  quantity  is 
very  small.  The  portion  which  remains  in  the  stomach  mi- 
absorbed  has  no  share  in  causing  death  :  it  is  merely  the  surplus 
of  the  fatal  dose  whether  it  be  wrapped  in  paper  or  lying  in  the 
stomach  in  a  free  state. 

Poisons  thus  absorbed  arc  diffused  through  the  body  and  arc 
either  deposited  in  the  organs,  or  slowly  eliminated  in  the  secre- 
tions if  the  individual  should  survive  the  effects.  These  agents 
appear  to  fix  themselves  more  in  certain  organs  and  secretions 
than  in  others.  Thus,  for  example,  in  cases  of  arsenical  poisoning, 
the  liver,  probably  from  its  containing  an  enormous  quantity  of 
blood,  and  from  its  proximity  to  the  stomach,  is  generally  more 
strongly  impregnated  with  arsenic  than  the  other  soft  organs. 
The  proportion  of  absorbed  arsenic  found  in  it  is,  according  to 
M.  Flan  din,  nine-tenths  of  the  whole  quantity  carried  into 
the  circulation.  When  arsenic  is  not  found  in  the  contents  of 
the  stomach,  and  death  has  taken  place  within  the  usual  period, 
it  may  commonly  be  detected  in  the  liver.  In  some  cases  of 
arsenical  poisoning,  I  have  not  been  able  to  procure  any  trace  of 
arsenic  from  the  stomach  and  intestines  or  from  the  blood  ;  but 
abundant  evidence  of  the  presence  of  the  poison  was  obtained 
from  an  examination  of  the  liver.  It  is  important,  therefore,  in 
examining  a  body  when  death  from  arsenic  is  suspected,  to 
remove  for  analysis  the  liver  as  well  as  the  stomach. 

Deposition  of  poisons  in  the  tissues. —  The  deposition  of  poisons 
in  the  organs  of  the  body,  and  their  elimination  by  the  secretions, 
have  of  late  given  rise  to  some  important  questions  respecting 
the  date  of  administration  and  the  non-discovery  of  these  agents 
hy  chemical  processes.  How  long  will  a  poison  once  deposited 
in  an  organ  remain  there  ?  By  what  channel  is  it  eliminated  ? 
When  docs  this  elimination  commence  and  when  is  it  completed? 
The  facts  obtained  from  the  human  body  and  from  experiments 
on  animals  show  great  differences  among  the  different  poisons. 
The  functions  of  absorption  and  elimination  are  probably  not  the 
same  in  man  and  animals  ;  and  among  human  beings  it  may  be 
considered  that  they  are  performed  more  rapidly  in  the  child  than 
in  the  adult,  in  the  female  than  in  the  male,  and  in  the  healthy 
and  vigorous,  than  in  aged  persons.  The  condition  of  the  body 
must  also  affect  these  functions  :  and  the  effects  produced  by  the 
poison  itself  must  to  a  certain  extent  influence  them. 

That  substances  whether  regarded  as  poisons  or  medicines, 
are  rapidly  removed  from  the  body  is  a  fact  now  well  known  to 
physiologists.  This  is  especially  observed  with  respect  to  those 
bodies  that  have  no  chemical  action  on  the  blood,  or  which  do 
not  form  insoluble  compounds  with  the  tissues.  The  iodide  of 
potassium  taken  into  the  stomach  has  been  found  in  the  urine  in 
less  than  ten  minutes.    Its  presence  has  also  been  proved  in  the 
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saliva,  milk,  and  perspiration.  (Galticr,  op.  cit.  19.)  In  a  case 
in  which  iodide  of  potassium  was  taken  medicinally  for  fifty  days, 
and  the  administration  of  it  had  been  suspended  for  seven  days, 
Kramer  could  not  find  a  trace  of  it  in  the  urine.  It  was  inferred 
that  it  had  been  completely  eliminated,  an  inference,  however, 
which  is  scarcely  justifiable,  since  recent  researches  show  that  a 
poison  may  cease  to  appear  in  the  urine,  and  yet  some  portion  of 
it  may  be  retained  by  the  organs.  In  one  experiment  in  which 
ferrocyanide  of  potassium  was  given  to  a  horse,  the  animal  was 
killed  in  two  hours,  and  the  salt  was  found  in  the  stomach, 
kidneys,  bladder,  as  well  as  in  the  venous  blood.  In  another  horse 
killed  after  forty-eight  hours,  the  whole  of  the  salt  had  been 
eliminated  by  the  urine ;  not  a  trace  of  it  remained  in  the 
stomach  or  in  any  part  of  the  body. 

In  a  case  of  extroversion  of  the  bladder,  Mr.  Erichsen  observed 
that  the  ferrocyanide  of  potassium,  taken  in  solution,  was  de- 
tected in  the  urine  at  different  periods,  —  the  earliest  period 
being  only  one  minute  after  it  had  been  swallowed,  and  the  longest 
thirty-nine  minutes.  An  analysis  of  the  cases  showed  that  the 
time  of  its  appearance  in  this  secretion,  depended  upon  the  state 
of  the  stomach  when  the  salt  was  swallowed  :  the  earliest  periods 
being  when  the  stomach  was  empty,  and  the  latest  when  it  was  full, 
and  the  process  of  digestion  was  going  on.  Some  vegetable  salts 
and  infusions  were  tried,  and  the  only  inference  deducible  was, 
that  they  required  a  much  greater  average  time  for  their  passage 
through  the  system,  than  the  ferrocyanide  of  potassium.  They 
gave  some  indications  in  the  urine  in  from  sixteen  to  thirty-five 
minutes.  As  to  elimination  by  the  urine.it  was  found  that  when 
the  dose  of  ferrocyanide  of  potassium  was  forty  grains,  and  its 
presence  in  the  urine  was  manifested  in  two  minutes,  no  trace  of 
it  could  be  detected  after  the  lapse  of  twenty-four  hours.  Sup- 
posing the  whole  of  it  to  have  been  eliminated  by  the  urine,  it 
must  have  escaped  at  an  average  rate  of  a  grain  in  thirty-six 
seconds.  It  is  rather  remarkable  that,  when  the  dose  was 
reduced  by  one-half,  the  salt  was  detected  in  the  urine  for  an 
equal,  and  in  one  instance  for  a  longer  period  of  time  (twenty- 
eight  hours).  Hence  the  rate  of  elimination,  like  that  of  absorp- 
tion, is  by  no  means  uniform.  (For  a  full  account  of  M.  Erichsen's 
experiments,  I  must  refer  the  reader  to  the  Medical  Gazette, 
xxxvi.  363,  410.)  The  results  give  a  fair  analogical  explanation 
of  the  fact  why  poisons  taken  on  an  empty  stomach  operate  with 
such  great  rapidity.  The  effect  of  animal  poisons  may  be  simi- 
larly influenced  :  thus  the  animal  poison  introduced  into  the 
system  by  dissection  Avounds  or  by  handling  the  viscera  and 
liquids  of  a  dead  body  when  there  is  an  abrasion  on  the  fingers 
may,  if  the  stomach  be  empty,  lead  to  very  rapid  absorption  and 
diffusion. 

M.  Audouard  ascertained,  in  his  experiments  on  rabbits,  that 
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when  mineral  poisons  were  administered,  so  as  not  to  produce 
death  rapidly,  distinct  traces  of  the  substance  might  be  detected 
in  the  organs  of  the  foetus ;  and  that,  when  death  has  taken 
place  with  great  rapidity,  indications  of  the  presence  of  poison 
may  always  be  found  in  the  placenta.  A  woman,  during  the 
last  four  months  of  her  pregnancy,  had  been  under  treatment 
with  iodide  of  potassium.  The  liquor  amnii,  collected  during 
parturition,  was  clearly  proved  to  contain  iodine.  (Comptes 
Rendus,  1845,  i.  878.)  This  observation  has  been  confirmed  by 
the  more  recent  experiments  of  M.  Flandin.  He  found  that  by 
the  use  of  mineral  poisons  he  could  induce  abortion  in  rabbits  ; 
and  the  bodies  of  the  young  invariably  yielded  traces  of  the 
poison.  He  thinks  also,  that  in  poisoning  the  blood  through 
absorption,  abortion  may  be  induced,  by  the  destruction  of  the 
foetus  in  the  living  female  through  the  medium  of  the  poisoned 
liquid.  Abortion  was  thus  caused  in  animals  in  three  different 
experiments,  by  the  agency  of  morphia, — in  two  female  rabbits, 
which  took  the  poison  with  their  food,  and  in  a  bitch,  which 
received  the  poison  by  subcutaneous  absorption.  (Gaz.  Med. 
31  Juillet,  1847,  620.)  This  throws  a  new  light  upon  the 
subject  of  abortion.  It  has  been  commonly  supposed  that  the 
shock  to  the  system,  and  not  the  poisoning  of  the  foetus,  was  the 
primary  cause  which  led  to  the  expulsion  of  the  contents  of  the 
uterus.  The  observations  receive  corroboration  from  those  made 
by  Dr.  Beatty,  that  the  ergot  of  rye,  given  in  large  doses  to 
females  during  parturition,  may,  in  some  cases,  exert  a  poisonous 
action  on  the  foetus,  and  lead  to  its  expulsion  dead.  Dr.  Percy 
observed  in  the  effects  produced  on  animals  poisoned  by  alcohol, 
that,  in  the  greater  number  of  instances,  an  interval  of  a  few 
minutes  passed  before  a  total  loss  of  sensibility  supervened, 
Hence  he  infers,  that  absorption  is  generally  necessary  for  the 
action  of  alcohol.  He  has  not  found  that  the  evacuation  of  the 
contents  of  the  stomach  by  the  stomach-pump  removed  the 
symptoms, —  a  fact  in  favour  of  its  acting  by  absorption.  The 
same  has  been  observed  with  respect  to  arsenic ;  the  symptoms 
have  not  abated,  and  persons  have  died  after  the  poison  had  been 
completely  removed  from  the  stomach,  partly  by  vomiting,  and 
partly  by  mechanical  means.  It  is  also  worthy  of  remark,  that 
arsenic,  when  in  a  state  of  solution,  is  very  rapidly  absorbed. 
The  effects  produced  by  absorbed  arsenic  are,  in  some  respects, 
different  from  those  excited  by  its  local  contact ;  and  thus  we 
may  trace  sometimes  the  exact  period  of  its  entrance  into  the 
circulation.  Faintness,  syncope,  and  general  depression,  with  an 
indescribable  uneasiness,  are  among  the  first  symptoms  caused 
by  absorbed  arsenic ;  and,  in  a  series  of  cases  which  I  had  to 
examine,  these  symptoms  showed  themselves  in  from  five  to  ten 
minutes  after  the  poison  had  been  taken  in  the  state  of  solution 
(see  Arsenic,  post.) 
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Arsenic. — Observations  in  the  human  subject  regarding  the 
absorption,  deposition  and  elimination  of  this  poison,  are  not 
very  numerous  ;  but  experiments  on  animals  show  that  in  the 
short  period  of  one  hour  and  a  half  the  poison  may  be  most  ex- 
tensively diffused  throughout  the  body.  Orfila  gave  to  a  dog, 
while  fasting,  fifteen  grains  of  arsenic  dissolved  in  distilled 
water.  The  gullet  was  tied  to  prevent  vomiting.  About  half  a 
pound  of  blood  gave  a  notable  quantity  of  arsenic.  The  poison 
was  also  found  in  the  liver,  spleen,  kidneys,  heart,  lungs,  and 
brain,  treated  separately  after  washing  from  them  the  blood 
which  adhered  to  them.  There  was  barely  a  trace  in  the  brain, 
— the  lungs  contained  a  small  quantity, —  the  heart  and  kidneys 
more,  and  the  liver  and  spleen  yielded  the  largest  quantity.  The 
muscles  and  bones  contained  an  appreciable  quantity.  When 
three  grains  were  applied  in  a  solid  state  to  the  cellular  tissue 
on  the  back  of  a  dog,  the  animal  vomited  in  half  an  hour  and 
died  in  four  hours.  On  examination,  the  liver,  spleen,  kidneys, 
lungs,  heart, brain,  and  alimentary  canal  (stomach  and  intestines), 
as  well  as  the  muscles,  separately  tested,  yielded  arsenic,  —  the 
largest  proportion  having  been  obtained  from  the  liver,  spleen 
and  kidneys  (Toxicologic,  Ed.  5eme,  1852,  i.  pp.  381,  383.) 

The  commencement  of  elimination  and  the  period  for  the 
entire  disappearance  of  arsenic  from  the  body  were  determined  by 
the  following  experiment.  About  two  grains  (T8  gr.)  of  arsenic 
in  fine  powder  were  introduced  into  the  thigh  of  a  dog,  and  a  few 
hours  afterwards,  medicines  were  thrown  into  the  stomach  to 
produce  an  action  on  the  kidneys,  so  as  to  aid  the  elimination  of 
the  poison.  In  eight  hours  the  animal,  which  had  not  vomited, 
passed  a  large  quantity  of  urine.  The  urine  was  collected  up  to 
the  fourth  day,  and  each  sample,  when  separately  analysed, 
yielded  arsenic.  On  the  12th  day  the  animal  ate  its  food 
readily,  and  appeared  to  have  perfectly  recovered.  It  was 
killed.  The  liver,  kidneys,  spleen,  lungs,  and  heart,  when  ex- 
amined by  the  same  processes,  did  not  yield  the  slightest  trace 
of  arsenic  (Op.  cit.  384.)  The  whole  of  the  poison  had  thus 
been  eliminated.  From  a  table  furnished  by  Orfila  (Op.  cit. 
p.  433.)  it  appears  that  arsenic  was  found  in  the  urine  of  horses 
(passed  while  the  animal  was  living),  in  from  three  hours  and  a 
half,  to  seven  hours,  after  the  administration  of  the  poison.  But 
it  was  found  in  the  urine  contained  in  the  bladder  of  the  dead 
horse  within  the  short  period  of  an  hour  after  administration: 
—  in  dogs  it  was  found  in  urine  passed,  in  from  three  hours  and 
three  quarters  to  five  hours  after  the  injection  of  the  arsenic. 

From  his  experience  and  researches,  Orfila  arrived  at  the  con- 
clusion that  absorbed  arsenic  does  not  remain  for  an  indefinite 
period  in  the  organs  of  the  body,  and  that  it  is  entirely  elimi- 
nated in  the  human  subject  in  from  twelve  to  fifteen  days.  This 
is  on  the  assumption  that  there  is  no  suppression  of  urine,  or  of 
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the  other  secretions.  The  elimination  goes  on  to  a  certain 
extent  by  the  intestinal  canal,  and  by  the  skin.  MM.  Danger 
and  Flandin  think  that  this  poison  escapes  from  the  system  by 
the  liver,  as  well  as  by  the  lungs  and  skin.  (Traite  des  Poisons, 
i.  568.)  I  have  frequently  found  it  in  very  large  proportion  in 
the  bile  ^  and  there  can  be  no  doubt  that  this  secretion  is  an 
important  channel  of  elimination.  Dr.  Geoghegan,  in  a  valuable 
paper  on  Arsenical  Poisoning,  published  in  the  Dublin  Medical 
Journal,  after  remarking  that  the  leading  channel  for  the  escape 
of  this  poison  is  the  urine,  relates  the  case  of  a  child  who  re- 
covered after  swallowing  a  quantity  of  arsenic  which  had  proved 
sufficient  to  kill  a  younger  brother  in  nine  hours.  In  this  case 
no  arsenic  could  be  discovered  in  the  small  quantity  of  urine 
passed  up  to  the  fourteenth  hour, — that  of  from  fourteen  to 
thirty-six  hours,  yielded  faint  and  dubious  indications,  —  in  the 
secretion  passed  on  the  fifth  day  there  was  none;  and  none  in 
the  fasces  passed  at  about  thirty-six  hours.  In  another  case  no 
trace  of  arsenic  could  be  found  in  six  ounces  of  the  urine  passed 
on  the  sixth  day.  (pp.  99.  115.)  In  a  case  of  poisoning  by 
arsenuretted  hydrogen  which  proved  fatal  in  six  days,  Dr. 
O'Reilly  found  arsenic  in  ten  ounces  of  a  reddish  serous  liquid 
taken  from  the  chest. 

With  regard  to  its  deposition  in,  and  removal  from  the  liver, 
the  various  cases  which  were  examined  by  Dr.  Geoghegan 
yielded  the  following  results.  Assuming  the  average  weight  of 
the  human  liver  to  be  three  and  a  half  pounds,  the  total  amount 
of  arsenic  deposited  in  this  organ  was: 

After  taking  the  poison.  Total  weight  of  arsenic. 

In  5^  to  7  hours  -  0*8  grains. 

8|  »  ~  1-2  „ 

15  n  -  -       -       -       2-0  „ 

17  to  20  „  -  -  -  -  1-3  „ 
101  days  1-5  „ 

14  days    „  0.17  „ 

I  have  found  arsenic  in  the  liver  in  so  short  a  period  as  four 
hours,  and  in  another  instance  in  six  hours,  the  cases  having 
proved  fatal  within  these  periods.  The  first  of  these  was  the 
case  of  a  man  named  Burton,  referred  to  me  by  Mr.  Gell,  coroner 
for  Sussex,  in  May  1854.  The  man  died  within  four  hours  after 
he  had  been  attacked  with  symptoms  of  poisoning  by  arsenic. 
Arsenic  was  found  in  small  quantity  in  the  stomach,  duodenum 
and  rectum.  It  was  also  detected  in  the  liver  and  spleen,  —  the 
latter  organ  containing  a  larger  proportion  than  the  former.  In 
a  medico-legal  case  which  occurred  to  M.  Chevallier  a  man  died 
from  arsenic  in  ten  hours,  and  the  poison  was  found  after  death 
in  the  stomach,  intestines,  liver,  and  spleen.  (Ann.  d'Hyg. 
1848,  1,  419.)  Observations  connected  with  the  progressive  dis- 
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appearance  of  arsenic  from  the  liver  are  still  more  limited.  In  a 
case  of  poisoning  by  arsenic  (March,  1858)  which  proved  fatal 
in  twenty-six  hours,  the  quantity  taken  being  unknown  — 
not  more  than  a  quarter  of  a  grain  was  found  in  the  stomach, 
and  three  quarters  of  a  grain  in  the  intestines.  It  was  estimated 
that  not  more  than  one  grain  and  a  quarter  was  present  in  the  whole 
liver.  The  arsenic  deposited  in  this  organ  had  probably  reached 
its  maximum,  and  was  disappearing,  as  it  was  freely  contained  in 
the  bile.  These  facts  are  important  in  reference  to  the  probable 
period  of  administration.  On  the  other  hand,  in  a  protracted 
case  of  poisoning  by  arsenic,  which  proved  fatal  only  after  seven 
days,  I  did  not  find  a  trace  of  arsenic  in  the  liver.  (Guy's  Hos- 
pital Reports,  vol.  vii.  pt.  1.)  Dr.  Geoghegan's  results  lead  to 
the  conclusion  that  the  liver  acquires  its  maximum  saturation  in 
about  fifteen  hours ;  but,  as  he  remarks,  it  is  improbable  that  such 
quantitative  results  should  be  the  same  in  different  cases.  They 
corroborate,  however,  those  obtained  by  Orfila,  in  showing  that  on 
or  about  the  fourteenth  day,  absorbed  arsenic  has  either  disap- 
peared, or  is  rapidly  disappearing  from  the  liver,  and  it  is  worthy 
of  remark,  that  at  this  date  Dr.  Geoghegan  could  not  detect  any 
arsenic  in  the  tissues  of  the  intestinal  canal,  kidneys  or  lungs. 
In  one  case  he  found  arsenic  in  the  faces  on  the  fifth  day,  and 
in  the  contents  of  the  colon  on  another  occasion  so  late  as  the 
twelfth  day. 

Dr.  Maclagan,  of  Edinburgh,  met  with  a  case  in  which  a 
woman  swallowed  half  a  dessert-spoonful  of  arsenic,  on  the  4th 
of  November,  and  was  under  treatment  until  the  29th,  when  she 
left  the  hospital,  having  recovered  from  the  effects  of  the 
poison.  There  was,  in  the  first  instance,  active  vomiting  ;  and 
on  analysis  it  was  found  that  the  vomited  matters  contained 
arsenic.  The  urine  was  not  examined  until  the  second  day, 
(Nov.  6th).  It  then  gave,  by  Marsh's  process,  an  abundant 
arsenical  deposit.  On  the  fourth  day,  twelve  ounces  also  gave  a 
copious  deposit  of  arsenic.  On  the  fifth  day,  ten  ounces  gave  a 
smaller  quantity.  On  the  ninth  day,  the  poison  was  still  found: 
on  the  fifteenth  day,  twenty- four  ounces  gave  only  a  small 
quantity:  on  the  twenty-first  day,  twenty-six  ounces  gave  a 
faint  deposit,  and  on  the  twenty-fifth  day,  not  a  trace  could  be 
detected.    (Ed.  Monthly  Journal,  vol.  xiv.  p.  131,  1852.) 

It  is  important  to  observe  that,  as  in  the  case  of  antimony, 
arsenic  may  still  remain  in  the  body,  while  it  may  not  appear 
daily  in  the  urine.  In  the  case  of  the  Duke  de  Praslin,  who 
died  six  days  after  he  had  taken  a  large  dose  of  arsenic,  the 
poison  was  found  in  the  liver  and  in  the  intestines,  but  none 
was  found  in  ten  ounces  of  the  urine  passed  shortly  before  his 
death.  (Ann.  d'Hygiene,  1847,  p.  402.)  In  giving  arsenic  to 
dogs  for  a  period  of  nine  months,  in  doses  gradually  increased, 
Danger  and  Elandin  state  that  they  repeatedly  analysed  the 
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urine,  without  finding  arsenic.  (Op.  cit.  i.  737.)  It  was  pro- 
bably removed  from  the  blood,  and  temporarily  deposited  in  the 
soft  organs.  This  deposition  may  be  regarded  as  vicarious  of 
elimination. 

A  case  was  communicated  to  the  Pathological  Society  of 
London,  in  December,  1846,  by  Dr.  Letheby,  from  which  it 
appears  that  a  young  woman  died  in  thirty-six  hours  after 
having  swallowed,  in  two  ounces  of  liquid,  a  dose  of  the  poison 
equivalent  to  two  grains  and  a  half  of  arsenious  acid.  After 
death  the  arsenic  (absorbed)  was  detected  in  the  tissue  of  the 
stomach.  (Med.  Gaz.  xxxix.  p.  116.)  As  in  this  case  the  actual 
quantity  of  poison  taken  was  known,  as  well  as  the  period  which 
the  individual  survived,  it  is  obvious  that,  admitting  the  elimi- 
nation of  the  poison  not  to  commence  for  twelve  hours,  the 
quantity  which  passed  off  by  all  the  secretions  could  not  have 
amounted  to  the  tenth  part  of  a  grain  in  an  hour,  or  none 
would  have  been  found  in  the  tissues.  From  the  experiments  of 
M.  Bonjean,  of  Chambery,  it  would  appear  that  arsenic  was 
detected  in  the  urine  of  a  patient  who,  one  month  before,  had 
taken  in  twenty-four  days  only  three-quarters  of  a  grain  of  ar- 
seniate  of  soda!  (Ann.  d'Hyg.  1846,  ii.  155.)  The  proportion 
thus  eliminated  may  increase  after  the  first  day.  MM.  Danger  and 
Flandin's  experiments  on  sheep  establish  this  so  far  as  the  urine 
is  concerned;  but  in  no  instance  did  they  find  the  quantity  of 
poison  thus  passed  to  exceed  the  three-hundredths  of  a  grain 
(•0308  gr.),  even  when  the  dose  of  arsenic  was  half  an  ounce. 
(Ann.  d'Hyg.  1843,  i.  472.)  It  appears,  therefore,  that  the  quan- 
tity of  absorbed  arsenic  lost  by  elimination  in  the  urine  is  some- 
times very  small. 

MM.  Danger  and  Flandin  found  that  in  sheep  to  which  a  large 
dose  of  arsenic  (half  an  ounce)  had  been  given,  the  poison  first 
appeared  in  the  urine  and  fseces  in  about  twenty-two  hours ;  that 
it  was  still  discoverable  in  the  urine  fifteen  days  after  it  had 
ceased  to  appear  in  the  faeces,  and  that  it  was  altogether  lost  in 

_  the  excretions,  thirty-five  days  after  the  ingestion  of  the  poison. 

"  When  the  animal  was  killed  on  the  thirty-eighth  day,  not  a 
trace  of  arsenic  could  be  discovered  in  its  body.  (Ann.  d'Hyg. 
1843,  p.  473.)  It  is  difficult  to  infer,  from  the  results  obtained 
by  such  experiments,  the  period  required  for  the  entire  elimi- 
nation of  the  poison  from  the  human  body.  Even  in  animals 
there  is  a  difference.  Thus,  in  young  and  vigorous  dogs,  arse- 
nic was  completely  eliminated  in  from  six  to  ten  days,  while  in 
sheep  the  period  varied  from  thirty  to  thirty-seven  days,  and  the 
flesh  was  then  safely  employed  as  food.  M.  Flandin  assigns,  as 
an  average,  from  one  to  two  weeks  for  its  complete  disappear- 
ance. (Des  Poisons,  i.  738.)  In  other  experiments  it  had  entirely 
disappeared  from  the  bodies  of  animals,  three  days  after  fifteen 
grains  had  been  given  (i.  737.)  There  was  no  arsenic  in  the 
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viscera,  flesh,  or  bones,  even  where  the  dose  had  been  gradually 
raised  to  this  quantity.  The  form  and  dose  in  which  the  arsenic 
is  administered,  as  well  as  the  degree  in  which  vomiting  and 
purging  have  existed  during  life,  must,  among  other  circum- 
stances, affect  materially  the  duration  of  the  period  at  which  the 
poison  will  be  detected,  in  the  free  or  absorbed  state,  in  the  dead 
body.  If  the  dose  has  been  small,  and  the  person  has  survived 
the  effects  for  some  days,  the  whole  of  the  poison  may  have  been 
expelled,  and  none  found  deposited  in  the  soft  organs,  or  in  a 
free  state  in  the  stomach  and  intestines.  In  a  case  which  oc- 
curred to  me  in  November,  1846,  a  person  died  eight  days  after 
it  was  believed  a  very  small  dose  of  arsenic  had  been  given  to 
him.  His  body  had  been  buried  two  years.  It  was  disinterred ; 
but,  on  examining  most  carefully  the  liver,  stomach,  pancreas, 
spleen,  and  a  portion  of  the  small  intestines,  not  a  particle  of 
arsenic  was  found.  The  dose  was  small,  the  deceased  had  sur- 
vived a  long  time,  and  there  had  been  much  vomiting  while  the 
deceased  lived.  Hence  the  circumstances  were  favourable  for 
entire  elimination.  A  similar  fact  was  noticed  in  the  cases  of 
the  Geerings  of  Guestling.  A  father  and  two  sons  died  under 
symptoms  of  arsenical  poisoning,  at  various  periods.  The 
bodies  were  exhumed;  the  appearances  of  poisoning  were  similar 
and  well  marked  in  the  three  cases.  Arsenic  was  found  in  the 
bodies  of  the  father  and  one  of  the  sons:  but  there  was  no 
arsenic  in  the  body  of  the  other  son.  The  stomach,  intestines, 
liver,  bile,  and  blood,  did  not  yield  a  trace  of  the  poison  by  pro- 
cesses of  analysis,  which  readily  demonstrated  its  presence  in  the 
other  two  cases.  In  the  case  in  which  it  was  not  found,  there 
was  reason  to  believe,  from  the  symptoms,  that  a  dose  of  arsenic 
had  been  given  a  month  before  death;  in  the  other  cases,  death 
had  more  speedily  followed  the  administration  of  the  poison, 
and  it  was  probable  that  several  doses  had  been  given.  {Reg.  v. 
Geering,  Sussex  Summer  Ass.  1849.)  The  wife,  who  was 
charged  with  the  murder  of  her  husband  and  two  sons,  was  con- 
victed of  poisoning  her  husband,  so  that  the  absence  of  arsenic 
in  one  body,  although  made  a  subject  of  inquiry  at  the  trial, 
was  not  material.  The  case  of  Dr.  Alexander,  of  which  the  par- 
ticulars were  communicated  to  me  by  Dr.  Geoghegan,  is  of 
great  interest  in  reference  to  the  elimination  of  arsenic.  On  the 
16th  of  March,  1857,  this  gentleman  took  unknowingly  a 
quantity  of  arsenic  in  arrow-root.  Arsenic  had  been  mixed 
with  the  arrow-root  by  mistake.  The  usual  symptoms  followed, 
and  he  died  on  the  1st  April.  The  appearances  were  such  as 
arsenic  would  produce :  the  stomach  was  ulcerated.  Dr.  Geo- 
ghegan made  an  analysis  of  the  stomach  and  its  contents,  of  the 
liver,  spleen,  and  other  viscera;  but  there  was  no  arsenic  in  any 
of  the  organs,  although  the  poison  was  abundantly  contained  in 
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the  arrow-root  eaten  by  deceased.  Thus,  in  sixteen  daps,  the 
arsenic  had  been  completely  eliminated.  This  case  further 
shows  distinctly,  in  opposition  to  the  rash  and  ignorant  asser- 
tions of  some  medical  witnesses,  claiming  to  speak  with  autho- 
rity, that  a  person  may  die  from  poison,  and  yet  no  trace  of  one 
of  the  most  easily  detectable  poisons  will  be  found  in  the  body 
after  death!  (See  Med.  Times  and  Gazette,  April  18,  1857, 
p.  388.) 

In  the  case  of  Beg.  v.  Hunter  (Liverpool  Lent  Ass.  1843), 
a  medical  witness  was  asked  how  long  a  period  was  required 
for  the  entire  removal  of  arsenic  (by  absorption),  from  the  body. 
There  was  reason  to  believe  that  the  deceased  had  died  from  the 
effects  of  arsenic;  but  a  difficulty  in  the  case  was,  that  although 
he  had  died  within  the  short  period  of  three  days  after  the  dose  of 
arsenic  could  have  been  administered  to  him  by  the  accused  ; 
and  although  the  symptoms  and  the  appearances  in  the  body  were 
such  as  might  have  been  caused  by  arsenic,  not  a  trace  of  that 
poison  could  be  found  in  the  stomach  or  bowels,  or  in  their  con- 
tents. The  question,  therefore,  was,  if  this  man  had  really  died 
from  arsenic,  could  every  particle  of  the  poison  have  been  carried 
out  of  his  body  within  the  short  period  of  three  days?  The 
analysis  of  the  tissues  was  not  so  well  understood  then  as  it  is 
now;  but  had  these  been  examined,  some  absorbed  arsenic 
might  have  been  found,  and  the  question  thus  practically  solved. 
The  medical  witnesses  answered  the  question  by  saying  that  they 
thought  the  whole  of  the  arsenic  taken  by  deceased  might  have 
been  removed  from  the  body  in  three  days,  partly  by  vomiting, 
partly  by  purging,  and  partly  by  absorption,  the  poison  being 
carried  off  by  the  urine  and  cutaneous  exhalation.  The  answer 
was  correct  so  far  as  it  applied  to  their  chemical  examination; 
because  they  sought  for  the  poison  only  in  a  free  state  in  the 
contents  of  the  stomach  and  bowels:  and  violent  vomiting  and 
purging  might  thus  have  got  rid  of  a  single  dose  taken  three 
days  previously;  but  it  could  not  be  applied  with  certainty  to 
that  portion  of  arsenic  which  is  deposited  in  the  liver  and  other 
organs.  It  is  not  probable,  judging  from  ascertained  facts,  that 
the  whole  of  the  absorbed  arsenic  would  have  been  removed 
from  the  liver  and  other  soft  parts,  within  so  short  a  period  as 
this;  but,  owing  to  the  want  of  proof  that  there  was  poison  in 
the  body,  the  prisoner  was  acquitted. 

In  March,  1858,  I  examined,  for  Mr.  Gell,  coroner  for  Sussex, 
a  case  in  which  arsenic  had  been  the  cause  of  death  in  twenty- 
six  hours,  and  the  poison  at  this  time  had  nearly  disappeared 
from  the  parts  of  the  body  in  which  it  is  usually  found.  A  man 
named  Stephen  Boys,  after  suffering  from  the  usual  symptoms  as 
a  result  of  taking  some  poisoned  gruel,  died  within  the  period 
above-mentioned.  There  was  much  vomiting  and  purging: 
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the  vomited  matters  could  not  be  obtained  for  analysis,  but  a 
portion  of  the  fseces  yielded  arsenic.  The  stomach  and  bowels 
were  much  inflamed;  the  inflammation  was  well  marked  in  the 
duodenum  and  rectum.  The  gruel,  of  which  the  deceased  had 
partaken  freely,  was  procured,  and  apart  from  the  quantity  of 
poison  deposited  with  the  grits  in  the  sediment,  it  contained  in 
solution  about  forty-two  grains  of  arsenic  to  a  pint.  The  grits 
from  which  the  gruel  was  made  contained  white  arsenic  in 
powder,  in  the  proportion  of  sixty-four  grains  to  an  ounce.  This 
then  was  a  case  in  which,  according  to  those  who  reason  from 
ideas  to  facts,  constituting  a  certain  class  of  medical  witnesses, 
a  considerable  quantity  of  arsenic  should  have  been  found  in  the 
body.  The  stomach  and  its  contents,  consisting  of  blood  and 
mucus,  yielded  a  quantity  which  could  not  be  calculated  at 
more  than  the  eighth  of  a  grain:  in  the  spleen,  pancreas,  and 
duodenum,  there  was  not  a  trace  of  arsenic.  In  three  feet  of 
the  intestines,  including  the  inflamed  rectum,  not  more  than 
three-quarters  of  a  grain  could  be  found;  while  the  liver  and 
gall-bladder  did  not  contain,  on  the  whole,  more  than  one  grain 
and  a  quarter.  Tour  ounces  of  liver  gave  not  more  than  one- 
fifteenth  part  of  a  grain;  the  bile  yielded  a  larger  proportion; 
hence  it  was  a  fair  inference  that  the  arsenic  was  in  the  act  of 
being  rapidly  eliminated  by  this  secretion.  Altogether,  the 
quantity  found  in  this  body,  after  a  survivorship  of  twenty-six 
hours,  amounted  to  two  grains;  and  it  is  not  improbable,  that 
had  the  man  survived  five  or  six  days,  none  would  have  been 
found. 

The  criminality  of  an  accused  person  may  actually  rest  upon 
an  answer  to  this  question,  under  another  state  of  circumstances. 
In  a  case  which  occurred  in  France  (July  1844),  the  deceased, 
a  man  of  the  name  of  Lacoste,  died,  as  it  was  alleged,  from 
arsenic  administered  to  him.  It  came  out,  in  evidence,  that  for 
some  time  previously  to  his  death,  he  had  been  in  the  habit  of 
taking  secretly  a  quack-medicine,  containing  arsenic,  for  the 
purpose  of  curing  himself  of  a  disease  of  the  skin  of  long  standing. 
On  an  examination  of  the  body,  nine  months  after  death,  arsenic 
was  found  in  the  soft  tissues,  in  which  it  had  been  deposited  as  a 
result  of  absorption.  A  person  was  charged  with  the  murder  of 
the  deceased,  and  the  medical  question  was,  admitting  that  the 
deceased  had  died  from  arsenic,  was  this  arsenic  derived  from 
the  medicine  taken  voluntarily  by  him,  or  was  it  part  of  a  dose 
criminally  administered  by  the  accused?  It  appeared  distinctly 
in  evidence  that  deceased  had  certainly  taken  none  of  the  quack 
medicine  for  a  period  of  fifteen  days  prior  to  his  death;  and  it 
was  contended  for  the  prosecution,  that  no  portion  of  this 
arsenic  would  have  remained  for  so  long  a  period  in  the  body  of 
a  human  being;  therefore,  it  was  argued,  the  arsenic  found  in 
the  tissues  must  have  been  some  portion  of  the  poison  adminis- 
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tcred  subsequently,  and  that  the  prisoner  was  guilty  of  the 
crime.  All  the  medical  witnesses  agreed  that  after  fourteen 
days,  no  absorbed  arsenic  would  probably  be  found  in  the 
tissues;  that  this  would  be  the  limit  in  the  human  subject,  and, 
therefore,  the  arsenic  found  could  not  be  ascribed  to  the  medi- 
cine taken;  that,  in  fact,  this  must  have  entirely  disappeared 
during  the  interval  of  fifteen  days.  The  point  was  considered 
too  doubtful  to  rest  upon  presumption  or  conjecture,  and  the 
accused  was  acquitted.  (See  Flandin,  Traite  des  Poisons,  i. 
637.) 

The  time  allowed  by  the  witnesses  may  be  quite  true  of  small 
doses  of  arsenic  taken  medicinally ;  but  when  the  poison  has  been 
taken  in  powder,  the  time  must  be  calculated  from  the  date  at 
which  the  last  particle  of  solid  arsenic  remains  in  contact  with 
the  stomach  or  bowels,  and  so  long  as  a  person  is  living,  there 
are  no  means  of  determining  whether  the  unabsorbed  poison  is 
or  is  not  entirely  removed  from  these  parts.  So  far,  therefore,  it  is 
possible  that  the  arsenic  found  in  the  body  might  have  been  due 
to  the  presence  of  that  which  had  been  voluntarily  taken  by  the 
deceased.  It  appears  that  arsenic  was  found  in  small  quantity 
only  in  the  liver  and  intestines.  Five  ounces  of  liver  yielded  no  1 
more  than  the  thirteenth  part  of  a  grain,  and  the  intestines  a 
still  smaller  quantity!  Under  these  circumstances,  as  arsenic 
was  not  found  in  a  free  or  unabsorbed  state  in  the  bowels,  it  was 
impossible  to  infer  from  the  presence  of  so  small  a  quantity,  that 
it  had  been  recently  administered  to  deceased.  It  does  not 
appear  that  the  stomach  or  its  contents  were  analysed,  or  the 
discovery  of  arsenic  in  this  organ,  in  a  certain  quantity,  might 
have  justified  the  medical  inference  that  it  had  been  recently 
administered.  The  facts  proved  were,  however,  consistent  with 
the  theory  that  the  arsenic  found  was  a  portion  of  that  which 
had  been  taken  medicinally. 

Arsenic,  it  is  well  known,  may  be  deposited  in  the  bones,  and 
a  question  arose  in  one  case  whether  it  was  deposited  in  the 
hair.  A  wealthy  old  lady  died  after  a  protracted  illness  ending 
in  dropsy.  A  female  relative,  disappointed  with  the  terms  of 
her  will,  asserted  that  she  had  been  murdered  by  the  adminis- 
tration of  small  doses  of  arsenic  over  a  long  period.  The  woman 
Avent  before  the  authorities,  and  stated  that  she  had  cut  off  some 
of  the  deceased's  hair,  while  the  body  was  lying  in  the  coffin,  that 
the  hair  had  been  analysed  by  a  chemist,  and  arsenic  found  in  it. 
The  case  was  subsequently  submitted  to  Dr.  Casper  and  Prof. 
jVIitscherlich,  of  Berlin,  with  the  result  that,  on  an  accurate  analysis 
of  a  portion  of  hair  really  cut  from  the  head  of  deceased,  not  a 
trace  of  arsenic  was  found  in  it.  The  story  told  by  the  woman, 
who  brought  the  charge  of  poisoning,  was  altogether  improbable. 
There  was  no  proof  that  the  hair  which  she  caused  to  be  ana- 
lysed was  taken  from  the  head  of  deceased,  and  she  made  no 
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application  for  an  analysis  until  after  she  had  read  in  some 
medical  book  that  the  hair  of  animals,  poisoned  by  arsenic,  con- 
tained that  mineral.  There  was  also  good  reason  to  suspect  that 
she  had  tampered  with  the  hair.  On  the  result  of  Mitscherlich's 
analysis,  the  complaint  was  dismissed  as  unfounded.  (Casper 
Gericht.  Med.  i.  419.  1857.)  There  is  no  record  of  arsenic  ever 
having  been  discovered  in  the  hair  of  persons  poisoned  by  this 
substance.  I  have  examined  the  feathers  of  birds  poisoned  by 
arsenic,  but  none  of  the  poison  could  be  detected  in  them, 
although  it  was  found  in  the  bones,  beak,  and  claws. 

Although  no  definite  conclusions  can  be  drawn  regarding  the 
period  and  relative  amount  of  deposition  in  the  soft  organs,  or 
the  period  at  which  absorbed  arsenic  is  entirely  discharged  from 
the  body,  there  are  certain  leading  points  which  are  undisputed. 
In  the  first  place,  arsenic  is  not  a  normal  constituent  of  the 
human  body  ;  this  has  been  clearly  proved  by  Orfila,  under  the 
eyes  of  a  committee  of  scientific  men.  (Rapport  sur  les  Moyens 
de  constater  la  presence  de  r  Arsenic  dans  les  Empoisonnemens 
par  ce  toxique,  par  M.  Orfila,  Paris,  1841.)  Secondly,  when 
introduced  as  a  poison,  it  is  absorbed,  and  although  temporarily 
deposited  in  some  of  the  organs,  it  is  sooner  or  later  eliminated 
and  the  whole  is  removed  from  the  body.  The  statement  that 
when  once  deposited,  it  may  remain  for  an  indefinite  period,  has 
no  foundation  in  fact.  In  recent  cases  of  administration  it  may 
be  found  in  the  stomach  and  bowels,  and  not  in  the  liver  or 
other  organs,  while  in  cases  of  older  date  it  may  be  found  in 
the  liver,  after  it  has  disappeared  entirely  from  the  stomach. 
Thus,  in  the  case  of  the  Atlee  family,  referred  to  me  by  Mr. 
Carter,  coroner  for  Surrey,  in  January  1854,  the  body  of  the 
woman  was  exhumed  after  a  month's  burial.  Arsenic  was  not 
found  in  the  stomach  or  bowels,  but  it  was  readily  detected  in  a 
small  portion  of  the  liver.  The  poison  had  probably  been  taken 
several  days  before  death.  A  similar  case  occurred  to  Dr. 
Geoghegan,  and  is  reported  by  him  in  the  paper  referred  to  in  the 
Dublin  Medical  Journal.  (Case  1.) 

The  cases  above  related  are  of  considerable  importance  in  a 
medico-legal  view.  The  conclusions  which  may  be  drawn 
from  them  are — 1.  That  arsenic  does  not  penetrate  the  liver 
by  imbibition  from  the  stomach  after  death.  2.  That  the  mu- 
cous surface  of  the  stomach  is  not  a  medium  of  elimina- 
tion for  arsenic  deposited  in  the  liver.  3.  That  no  medical 
opinion  of  the  absence  of  arsenic  in  a  dead  body  can  be  ex- 
pressed from  a  chemical  examination  of  the  stomach  only.  The 
liver  and  other  viscera  should  be  examined  before  the  presence 
of  the  poison  is  negatived.  4.  That  absorbed  arsenic  is  not 
necessarily  found  deposited  in  all  the  organs  and  tissues  :  it 
may  be  present  in  the  liver  and  absent  in  the  spleen  and 
pancreas.    5.  That  a  person  may  die  from  the  effects  of  arsenic, 
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and  none  of  the  poison  may  remain  in  the  body.  6.  That  the 
quantity  of  arsenic  remaining  in  the  body  of  a  person  who  has 
died  from  it  may  be  small  or  large,  according  to  circumstances 
which  vary  with  every  case.  7.  That  there  may  not  be  a  sufficient 
quantity  remaining  to  kill  another  person,  although,  making  due 
allowance  for  the  portion  ejected,  there  may  have  been  sufficient 
to  destroy  the  person  in  whose  body  the  poison  is  found. 

It  need  hardly  be  observed,  that  when  the  criminality  of  a 
person  is  made  to  rest  upon  an  answer  to  a  medical  question, 
in  reference  to  the  date  of  administration,  a  witness  must  be 
cautious  in  drawing  conclusions.  Thus,  from  the  quantity  of 
arsenic  found  in  the  liver  it  may  be  inquired  whether  this 
indicates  or  enables  him  to  fix  a  particular  date.  The  case  of 
Ann  Merritt,  tried  at  the  Central  Criminal  Court  in  March 
1850,  presents  a  remarkable  instance  of  the  kind  of  medical 
evidence  which  may  temporarily  satisfy  a  Court  of  Law  on 
questions  of  this  magnitude.  The  accused  was  charged  with 
having  caused  the  death  of  her  husband  by  arsenic.  There  was 
no  doubt  the  deceased  had  taken  arsenic,  and  that  he  had  died 
from  its  effects;  but  the  question  was,  whether  he  had  taken  it  by 
mistake  for  a  soda-powder  in  the  morning,  or  his  wife  had 
administered  the  poison  to  him  in  a  dissolved  form  in  some  gruel 
which  she  had  prepared  later  in  the  day. 

The  deceased  was  seen  at  his  breakfast  at  eight  o'clock  in  the 
morning  ;  he  was  then  sick: — at  twelve  o'clock  he  was  vomiting: 
and  at  five  or  six  o'clock  he  was  ill  in  bed,  and  complained  of 
sickness  and  cramp  in  his  feet.  He  died  at  half-past  twelve  the 
same  night  ;  the  duration  of  his  illness,  from  the  time  at  which  he 
first  complained  of  sickness,  having  been  rather  less  than  seven- 
teen hours.  At  the  trial,  Dr.  Letheby  stated  that  he  had  dis- 
covered eight  grains  and  a  half  of  arsenic  dissolved  in  the  fluid 
contents  of  the  stomach,  and  a  quantity,  calculated  at  two  grains, 
in  the  whole  of  the  liver.  In  reply  to  questions  respecting  the 
time  at  which  the  arsenic  had  been  taken,  the  witness  said  : 
"  Looking  at  the  quantity  I  found,  and  the  parts  I  found  it  in, 
in  my  judgment  the  arsenic  I  found  had  been  taken  not  more 
than  two  or  three  hours  before  death"  ..."  My  observation  in 
reference  to  the  time  it  had  been  taken,  has  reference  both  to  the 
stomach  and  liver"  .  .  .  Question.  "  Are  the  data  at  all  safe  ?  " 
A.  "  Yes.  I  will  tell  you  why  ;  I  found  in  the  stomach  eight 
and  a  half  grains  of  arsenic,  and  there  was  not  much  in  the  in- 
testines. I  conclude,  therefore,  there  had  not  been  time  for  it  to 
have  passed  into  the  intestines,  which  would  have  been  the  case 
if  it  had  been  taken  a  long  time  before  death  :  but  there  was  only 
a  trace  in  the  intestines,  so  I  conclude  that  it  was  taken  a  very 
short  time  before  death."  (Sessions  Reports  of  Central  Criminal 
Court,  March  1850,  and  London  Medical  Gazette,  vol.  xlvi. 
p.  291,  August  16.  1850.) 
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As  there  was  no  reason  to  suppose  that  deceased  had  taken 
arsenic  for  the  purposes  of  suicide,  and  no  one  but  the  wife  could 
have  administered  the  poison  to  him,  at  the  time  so  positively 
fixed  by  Dr.  Letheby, — this  was  substantially  removing  all  pos- 
sibility of  accident,  and  charging  the  woman  with  the  murder  of 
her  husband.  The  prisoner  was  convicted  and  sentenced  to  death : 
but  as  the  medical  data  relied  on  did  not  justify  the  strong  in- 
culpatory opinion  which  the  witness  had  expressed,  the  sentence 
was  commuted.  Sir  B.  Brodie,  Dr.  Billing,  Dr.  Leeson,  and 
others  interposed  and  satisfied  the  authorities  that  the  statement 
respecting  the  time  of  administration  was  not  in  accordance  with 
sound  medical  views.  Instead  of  making  a  candid  admission  of 
the  mistake,  Dr.  Letheby  addressed  a  letter  to  the  public  journals 
charging  these  gentlemen  with  inexperience,  and  affirming  that 
his  opinions  "  were  founded  on  fact,  and  that  his  evidence  was  the 
expression  of  truth." 

This  case  has  been  frequently  made  a  subject  of  quotation  and 
comment.  It  holds  out  a  warning  to  medical  witnesses  not 
hastily  to  deal  with  matters  beyond  the  true  scope  of  medical 
jurisprudence.  There  was  not  a  single  fact,  chemical  or  physio- 
logical, to  justify  the  fixing  of  the  time  at  which  arsenic  was 
taken  to  two,  three,  or  even  four  hours  before  death  !  There  are 
very  few  cases  on  record  in  which  arsenic  has  proved  so  rapidly 
fatal,  and  the  amount  of  arsenic  deposited  in  the  liver  in  these 
cases  has  not  been  ascertained.  Medical  experience,  however, 
so  far  as  it  goes,  shows  that  it  requires  a  much  longer  period 
than  the  time  assigned,  in  order  that  two  grains  of  arsenic  should 
be  found  deposited  in  this  organ.  (Cases  by  Dr.  Geoghegan, 
ante,  page  35  ;  also  case  of  Boys  at  p.  39.)  Dr.  Geoghegan's 
researches  lead  to  the  conclusion  that  this  quantity  would 
not  be  found  in  the  liver  in  less  than  fifteen  honrs  after 
the  poison  had  been  taken.  It  was  therefore  probable  that 
the  deceased  had  taken  the  arsenic  many  hours  before  death, 
and  there  was  no  evidence  to  prove  that  he  had  had  more 
than  one  dose.  That  eight  grains  of  arsenic  were  found 
after  death  in  the  stomach,  mixed  with  or  even  dissolved  in 
gruel,  proved  nothing ;  for  it  is  obvious  that  if  the  stomach  of 
a  person  already  contained  arsenic,  a  large  quantity  of  liquid 
taken  subsequently  might  acquire  a  poisonous  impregnation.  The 
presence  of  this  arsenic  in  the  stomach,  and  of  a  much  smaller 
quantity  in  the  intestines,  did  not  justify  the  opinion  expressed, 
since  it  was  impossible  to  say  how  much  had  been  originally 
taken  into  the  stomach,  and  how  much  had  already  passed  through 
the  bowels.  The  medical  facts  showed  that  the  deceased  had  taken 
arsenic,  and  had  died  from  the  effects:  but  they  did  not  indicate 
the  quantity  taken,  or  the  time  at  which  it  had  entered  the  body. 
There  was  evidence  from  symptoms  that  arsenic  had  probably 
been  taken  early  in  the  day,  and  while  the  quantity  assumed  to 
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exist  in  the  liver  was  consistent  with  this  supposition,  it  was  in- 
consistent with  the  opinion  given  at  the  trial.  Instead  of  being 
the  expression  of  truth,  the  opinion,  it  will  be  perceived,  was 
purely  speculative,  and  wholly  indefensible.  This  kind  of  evidence 
brings  disgrace  on  legal  medicine.  It  tends  to  the  acquittal  of 
the  guilty,  and  the  conviction  of  the  innocent.  In  short,  this 
very  case  was  brought  before  the  House  of  Commons  as  a  strong 
argument  for  the  abolition  of  the  punishment  of  death  for  mur- 
der !  It  was  argued,  that  the  law  should  not  inflict  "  an  irrevoca- 
ble punishment  depending  on  medical  opinions  liable  to  dispute, 
and  to  much  and  unavoidable  uncertainty."  (Medical  Gazette, 
vol.  xlvi.  pp.  213.  291.)  This  argument  would  have  some  force 
if  these  speculations  fairly  represented  the  general  character  of 
medical  evidence. 

In  a  case  of  poisoning  by  arsenic,  which  occurred  in  France 
some  years  since,  the  analysis  of  the  liver  induced  MM.  Bayard 
and  Chcvallier,  two  distinguished  French  medical  jurists,  to  draw 
the  conclusion  that  arsenic  had  been  taken  only  a  few  hours 
before  death,  because  the  liver  did  not  contain  a  trace  of  poison. 
(Annales  d'Hygieneet  de  Medecine  Legale,  vol.  xxxv.  i.  1846. 
page  149.)  This  is  undoubtedly  more  in  accordance  with  obser- 
vation and  experience  regarding  the  absorption  and  deposition  of 
arsenic.  Its  absence  from  the  liver  shows  that  it  has  been  either 
too  short  a  time  in  the  body  to  be  deposited  in  that  organ,  or 
that  the  poison  has  been  taken  for  a  sufficiently  long  period  to 
have  been  entirely  eliminated.  (See  case  of  Dr.  Alexander, 
ante,  p.  38.) 

With  reference  to  absorbed  arsenic,  there  are  two  points  re- 
quiring notice.  1.  The  extent  to  which  it  is  diffused  through 
the  body,  and  2.  the  absolute  quantity  deposited  in  the 
organs.  In  chronic  poisoning,  arising  from  the  administration 
of  small  doses  at  intervals,  I  have  found  the  arsenic  extensively 
diffused,  but  in  small  proportion.  The  quantity  deposited  ap- 
pears to  depend  on  the  largeness  of  the  dose,  or  on  the  frequency 
with  which  small  doses  are  repeated.  There  are  some  facts  on 
record  which  show  to  how  great  an  extent  arsenic  may  be  dif- 
fused when  it  has  once  entered  the  blood.  In  the  case  of  a 
pregnant  female  poisoned  by  arsenic  in  the  fourth  month  of 
pregnancy,  the  poison  was  detected  by  MM.  Mareska  and  Lardos, 
in  the  body  of  the  foetus.  It  was  also  discovered  in  the  uterus 
and  placenta,  the  latter  organ  containing  a  larger  proportion  than 
the  foetus,  but  there  was  none  in  the  liquor  amnii.  (Gaz.  des 
Hopitaux,  Janvier  1846.)  Even  the  entozoa  found  in  the  human 
body  become  under  these  circumstances  thoroughly  impregnated 
with  the  poison.  In  the  case  of  a  female  poisoned  by  arsenic, 
whose  viscera  were  forwarded  to  me  for  examination  in  July 
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1845,  I  found  the  poison  in  a  worm  (lumbricus)  which  was  dis- 
covered dead  in  the  small  intestines.  (Guy's  Hosp.  Rep.  October 

1846.  p.  462.)  In  March  1857, 1  was  engaged  in  examining  some 
fowls  which  had  died  from  the  effects  of  arsenic.  In  the  crop 
and  gizzard  of  a  fine  cock  about  twenty  grains  of  the  poison  were 
found  :  and  the  whole  body  was  thoroughly  saturated  with  ab- 
sorbed arsenic.  It  was  separated  from  the  blood,  the  liver,  the 
muscles  of  the  breast,  the  comb,  the  claws,  and  even  the 
thigh-bones.  In  examining  the  body  of  a  hen,  the  arsenic  was 
found  in  large  quantity  in  the  ova  contained  in  the  oviduct,  and 
particularly  in  the  yolks  of  those  which  were  developed. 

It  is  proper  to  state,  however,  that  these  results  are  subject  to 
exceptions,  the  cause  of  which  is  not  well  understood.  Arsenic 
is  not  always  found  in  the  blood,  although  it  may  be  found  de- 
posited in  the  soft  organs.  I  have  had  occasion  to  make  this 
observation  in  a  few  instances,  and  in  a  case  reported  by  Dr. 
Geoghegan  (No.  ix.,  op.  cit.  p.  93),  there  was  no  arsenic  in  the 
blood,  while  the  liver  yielded  a  small  quantity.  Again,  in  a 
case  fatal  in  nine  hours,  he  discovered  no  arsenic  in  the  muscular 
structure  ;  while  in  another  case,  fatal  in  seven  hours,  he  disco- 
vered it  without  difficulty  in  the  proportion  of  one-thirteenth  of 
a  grain  to  the  pound  (Op.  cit.  p.  lis).  M.  Benoist,  of  Amiens, 
was  required  to  make  an  official  examination  of  the  body  of  a 
girl  who  died  in  the  sixth  month  of  her  pregnancy.  It  was  al- 
leged that  she  had  committed  suicide  by  taking  a  large  dose  of 
arsenic.  The  poison  was  clearly  found  in  a  solid  state  in  the 
stomach.  The  foetus  was  examined  with  a  view  of  determining 
whether  it  had  died  from  the  effects  of  the  poison.  There  was 
not  the  slightest  trace  of  arsenic  in  the  body.  (Gazette  des  Hopi- 
taux,  Oct.  31.  1846.  p.  512.)  Such  facts  as  these,  ascertained 
with  regard  to  a  poison  better  known  and  understood  by  toxico- 
logists  than  any  other,  show  the  extreme  danger  of  laying  down 
rules  respecting  the  invariable  retention  in  the  body  of  other 
poisons  on  which  experience  is  far  more  limited. 

Antimony. — Some  recent  cases  of  poisoning  have  given  an 
especial  interest  to  questions  connected  with  the  absorption, 
deposition  and  elimination  of  this  metal.  The  only  compound 
which  requires  consideration  in  this  respect  is  tartar  emetic  or 
tartarised  antimony.  The  fact  that  antimony  was  absorbed 
into  the  blood  was  determined  by  Magendie  in  a  set  of  physio- 
logical experiments  in  the  year  1813,  but  the  metal  was  not 
chemically  detected  in  the  blood  and  viscera  until  Orfila's  re- 
searches on  this  subject  in  the  year  1839.  (Memoires  de 
l'Academie  de  Medecine,  Tome  viii.  p.  509,  March  10.  1840. 
See  also  Annales  d'Hygiene,  1840.  i.  p.  474.)  Tartarized 
antimony,  in  the  dose  of  from  fifteen  to  twenty- five  grains  dis- 
solved in  water,  was  introduced  into  the  stomachs  of  dogs, 
and  the  gullets  were  tied  to  prevent  vomiting.    The  animals 
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died  in  a  few  hours.  The  liver  and  kidneys  yielded  a  com- 
paratively large  quantity,  the  spleen,  lungs,  and  heart  contained 
barely  traces  of  antimony.  In  an  experiment  in  which  thirty-one 
grains,  in  powder,  were  introduced  into  a  wound  in  the  thigh  of 
a  dog,  the  animal  died  in  twenty  hours.  The  lungs,  heart  and 
spleen  yielded  not  the  least  trace  of  antimony,  and  the  liver 
gave  only  a  small  deposit.  Two  ounces  of  urine  contained  in 
the  bladder  yielded  a  large  quantity.  In  other  experiments,  in 
which  the  powder  was  applied  to  wounds  in  quantities  varying 
from  two  grains  to  six,  the  following  results  were  obtained.  In 
one  dog,  destroyed  one  hour  after  the  application,  there  was  no 
antimony  in  six  ounces  of  blood,  and  only  a  small  quantity  in 
the  liver;  in  another,  destroyed  in  four  hours,  six  ounces  of 
blood  taken  from  the  aorta,  and  six  ounces  taken  from  the  vena 
cava,  gave  respectively  no  indications  of  antimony.  The  liver 
gave  a  large  number  of  antimonial  deposits,  and  the  urine  from 
the  bladder  also  gave  numerous  deposits.  In  a  third  experiment 
the  dog  died  in  seventeen  hours, — the  liver  gave  only  traces  of 
the  metal,  while  the  urine  yielded  numerous  large  deposits. 
Two  grains  of  tartarized  antimony  had  been  applied  to  a 
wound  in  this  case.  In  a  fourth  experiment,  the  same  dose  was 
applied  and  the  animal  died  in  thirty-six  hours.  The  liver 
yielded  no  antimony  ;  the  urine  contained  it  abundantly.  From 
these  results  Orfila  drew  the  conclusion  that  antimony  was 
rapidly  absorbed  and  as  rapidly  carried  out  of  the  body  by  the 
urine,  so  that  after  ten,  twelve  or  fifteen  days,  none  would  be 
found  in  the  liver  and  kidneys.  MM.  Millon  and  Laveran 
proceeded  differently  and  obtained  different  results.  L  A  dog 
was  fed  for  ten  days  with  food  containing  a  daily  dose  of  four 
and  a  half  grains  of  tartarized  antimony,  making  in  the  whole 
forty-five  grains.  The  dog  died  six  days  after  ceasing  to  take 
the  antimony  in  its  food,  and  obviously  from  the  effects  of  that 
substance.  The  metal  was  found  in  the  liver,  muscles,  coats 
of  the  intestines,  the  lungs  and  the  brain.  2.  A  second  clog, 
similarly  treated,  died  thirteen  days  after  the  withdrawal  of  the 
antimony.  The  metal  was  found  in  the  various  organs,  but 
the  brain  appeared  to  be  the  most  strongly  impregnated  with  it. 
3.  A  third  dog,  which  recovered  from  the  antimonial  treatment, 
died  suddenly  six  weeks  after  its  cessation.  The  antimony  was 
found  in  appreciable  proportion  in  the  liver  and  fat,  but  it 
had  especially  accumulated  in  the  bones,  i.  e.  in  a  tissue  in 
which  its  presence  is  quite  compatible  with  the  healthy  exercise 
of  the  bodily  functions.  4.  A  fourth  dog  was  killed  three  months 
and  a  half  after  the  withdrawal  of  the  antimony.  On  analysis 
the  metal  was  chiefly  found  in  the  fat.  The  liver  contained  a 
small  quantity,  as  well  as  the  bones  and  other  tissues  ;  but  the 
fat  contained  ten  times  the  proportion  found  in  all  the  other 
parts.    5.  In  this  experiment,  the  dog  was  killed  four  months 
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after  the  antimony  had  been  withdrawn.  The  metal  was  found 
to  be  chiefly  accumulated  in  the  bones.  The  liver  also  contained 
a  great  deal:  the  other  tissues  contained  very  little.  6.  A 
young  bitch  took  tartarised  antimony  for  five  days,  about  fifteen 
days  before  parturition.  The  animals  were  killed  and  the  livers 
of  the  pups  yielded  antimony.  (Comptes  Rendus,  1846.  i.  p.  1043. 
Orfila,  Toxicologic  1852.  i.  628.  Bouchardat,  Annuaire  do 
Therapeutique,  1847.  p.  134.)  Dr.  Nevins  has  experimented  on 
rabbits  with  the  following  results.  The  antimony  was  given,  in 
doses  varying  from  half  a  grain  to  one  or  two  grains,  over  a 
period  of  several  days :  the  total  quantity  given  varying  from 
twelve  to  seventy-two  grains.  The  absorbed  metal,  like 
arsenic,  was  found  by  chemical  analysis  to  be  widely  diffused 
through  the  body.  It  was  most  abundant  in  the  liver  and  the 
kidneys.  In  the  blood  it  was  sparingly  found  at  any  time,  and 
in  the  muscles  only  a  trace,  after  the  longest  continued  ad- 
ministration. It  was  also  found  in  the  livers  and  kidneys  of  the 
immature  foetuses  of  one  rabbit,  as  well  as  in  the  placentas.  It 
appeared  to  exert  a  fatal  influence  on  the  foetuses  in  utero.  1. 
A  rabbit,  which  had  taken  in  divided  doses  four  grains  during 
twenty-four  hours,  was  killed  four  hours  after  the  last  dose. 
Antimony  was  found  in  the  stomach,  but  not  in  the  large  and 
small  intestines.  The  liver  contained  a  faint  trace:  but  there  was 
none  in  the  blood  or  in  any  of  the  other  parts  examined.  2.  Five 
grains  were  given  in  three  days,  and  the  animal  was  killed  four 
hours  after  the  last  dose.  Some  antimony  was  found  in  the 
stomach  and  large  intestines,  a  trace  in  the  kidneys,  a  copious 
deposit  was  procured  from  the  liver,  and  a  well-marked  deposit 
from  the  blood.  3.  A  rabbit  died,  poisoned  by  twelve  grains, 
about  sixteen  hours  after  the  last  dose.  Antimony  was  detected 
in  small  quantity  in  the  stomach,  intestines,  kidneys,  lungs,  and 
blood  :  it  was  most  abundant  in  the  liver  and  in  the  urine.  Exp. 
7.  This  animal  died  poisoned  seven  hours  after  the  last  dose,  the 
whole  quantity  administered  having  been  fifty-one  grains,  given 
in  fifteen  days.  Antimony  was  found  in  the  large  and  small  in- 
testines—  copiously  in  the  liver,  in  the  spleen,  and  urine,  but  in 
small  quantity  in  the  kidneys  and  lungs.  9.  This  animal  was 
killed  fifteen  days  after  the  last  dose,  —  twenty-three  grains 
having  been  given  during  a  period  of  fifteen  days.  No  antimony 
was  found  in  the  stomach  and  intestines:  there  was  net  a  trace  in 
the  liver,  but  the  metal  was  found  in  the  bones.  10.  Thirty 
grains  were  given  over  a  similar  period,  and  the  rabbit  was  killed 
fifteen  days  after  the  last  dose.  A  trace  of  antimony  was  found 
in  the  stomach,  coecum,  kidneys,  and  lungs, — none  in  the  liver  : 
the  presence  of  the  metal  was  very  decided  in  the  bones,  urine, 
and  excrement.  11.  In  this  experiment  fifty-one  grains  were 
given  in  fifteen  days,  and  the  animal  was  killed  one  month  after 
the  last  dose.    There  was  no  antimony  in  the  stomach :  only  a 
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slight  trace  in  the  liver  and  lungs,—  more  in  the  kidneys.  The 
largest  proportion  was  in  the  bones.  Twenty-one  days  after  the 
last  dose,  the.  urine  and  excrement  gave  decided  traces  of  anti- 
mony. (Liverpool  Medical  Journal,  1857,  No.  1,  p.  46,  et  seq.) 
From  these  experiments  it  appears  that  antimony  was  found  in 
the  bones  on  the  fifteenth  day  after  the  last  administration,  and 
was  still  present  on  the  thirty-first  day  in  another  experiment. 

Dr.  Mayerhofer,  of  Munich,  gave  to  a  healthy  dog  fifteen  grains 
of  tartarised  antimony,  dissolved.  Seven  hours  afterwards,  six 
grains  in  solution  were  rubbed  on  the  thighs  and  abdomen.  The 
animal  died  in  fourteen  hours  ;  and  shortly  before  death  two 
grains  were  given  by  the  mouth.  On  analysis  antimony  was 
found  in  the  stomach  in  a  soluble  form,  probably  from  the  re- 
cent administration.  The  metal  was  also  detected  in  the  blood 
of  the  heart,  of  the  portal  vein,  in  the  liver,  lungs,  brain,  intes- 
tinal canal,  as  well  as  in  the  urine  passed  during  life.  (Heller's 
Archiv,  1846,  111.)  To  some  sheep  affected  with  pneumonia 
one  drachm  of  tartarised  antimony  was  given  medicinally 
(March  1857).  They  were  killed  within  about  twelve  hours  of 
taking  the  medicine  ;  and  on  analysis  I  found  in  the  fleshy  parts 
of  the  legs  of  the  animals  a  considerable  deposit  of  antimony. 

This  metal  appears  to  be  eliminated  through  the  milk.  '  A 
writer  in  the  Medical  Times  and  Gazette  (May  23, 1857,  p.  517) 
states  that  he  administered  to  a  cat  which  had  given  birth  to  five 
kittens,  one-third  of  a  grain  of  tartarised  antimony  twice,  at  an 
interval  of  eight  hours.  These  doses  caused  vomiting,  and  so 
much  prostration,  that  the  course  was  changed  to  one-twelfth  of 
a  grain,  which  dose  was  repeated  twice  daily.  Three  days  after  this, 
one  of  the  kittens  was  drowned,  and  its  viscera  subjected  to 
analysis  with  the  result  of  detecting  distinct  evidence  of  the 
poison.  Three  days  later,  the  mother  still  receiving  the  poison, 
two  of  the  other  kittens  were  killed.  In  these,  the  poison  was' 
detected  in  the  heart,  including  its  contained  blood  and  lunos 
taken  together,  — in  the  liver  and  kidneys  taken  together,  and  in 
the  stomach  and  intestinal  canal  with  their  contents. 

From  the  experiments  of  Dr.  Brinton,  of  King's  College,  it 
appears  that  in  certain  cases  in  which  antimony  has  not  been  in- 
troduced into  the  stomach,  it  is  eliminated  from  the  system  by 
the  mucous  membrane  of  this  organ.  He  injected  into  the  su- 
perficial femoral  vein  of  a  large  dog,  ten  grains  of  tartarised 
antimony  dissolved  in  four  ounces  of  water.  The  animal  in- 
stantly fell  into  a  state  of  collapse,  without  vomiting  or  purging. 
At  the  end  of  fifteen  minutes  it  was  killed,  and  the  contents  of 
its  stomach,  then  in  the  act  of  digestion,  were  collected.  They 
were  found  to  contain  tartarised  antimony  in  large  quantity  (the 
quantity  not  stated).  Dr.  Brinton  thought  that  the  proportion 
present  in  the  gastric  fluids  exceeded  that  in  which  it  was  mixed 
with  the  blood  of  the  animal :  in  short  that  the  poison  was  not 
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only  transferred  from  the  thigh  to  the  stomach,  hut  that  it  was 
concentrated  as  well  as  eliminated  in  this  latter  cavity*  (Medical 
Society  of  London  ;  Lancet,  May  31,  1856,  p.  591.)  It  is  un- 
fortunate that  this  chemical  question  was  not  determined  hy  ex- 
periment. As  the  quantity  injected  into  the  hlood  was  accu- 
rately known,  it  should  have  heen  ascertained  what  proportion 
of  antimony  was  contained  in  the  gastric  fluid  as  well  as  in  the 
fluids  of  the  intestines,  how  much  remained  in  the  hlood,  and 
how  much  had  been  deposited  in  the  liver  and  other  organs. 
The  result,  as  it  stands,  simply  shows  that  some  portion  of  anti- 
mony is  eliminated  by  the  stomach  within  the  short  space  of 
fifteen  minutes  after  it  has  been  injected  into  the  blood  of  the 
femoral  vein.  Orfila  ascertained  with  respect  to  arsenic,  that 
the  alimentary  canal  contained  a  portion  of  the  poison  in  a  dog 
killed  in  four  hours  by  three  grains  applied  in  a  solid  state  to  the 
cellular  tissue.  It  has  been  supposed  that  these  results  are  ad- 
verse to  any  conclusion  respecting  recent  administration,  when 
antimony  is  found  in  the  contents  of  the  stomach  :  but  this  ob- 
jection could  only  arise  in  those  cases  in  which  the  person  alleged 
to  have  been  poisoned  by  antimony,  had  received  the  poison  by 
injection  into  the  blood — or  by  direct  application  to  a  wound  or 
ulcer.  Such  a  case  as  this  has,  I  believe,  never  yet  presented 
itself  on  a  charge  of  poisoning :  the  poison  has  always  found  its 
way  into  the  body  either  by  the  stomach  or  by  the  rectum,  and  the 
question  therefore  practically  resolves  itself  into  this,  How  long 
can  tartarised  antimony  when  swallowed  remain  in  the  stomach  ? 
The  answer  must  depend  on  the  circumstances  proved  in  each 
case.  I  am  not  aware  of  any  facts  showing  that  the  stomach 
is  a  medium  of  elimination  for  antimony,  when  the  metal  has 
been  once  removed  from  it  and  deposited  in  the  liver  and  other 
organs  as  a  result  of  absorption  originally  from  the  stomach. 
It  would  be  necessary  to  assume  that  the  stomach  and  its  con- 
tents had  first  been  entirely  cleared  of  every  trace  of  the  poison, 
and  that  the  poison  subsequently  had  returned  to  this  organ  from 
the  parts  to  which  it  had  been  conveyed,  and  was  again  deposited 
in  the  contents !  Adversely  to  this  assumption,  however,  it 
has  been  ascertained  that  the  stomach  has  frequently  contained  no 
trace  of  antimony  after  death,  while  the  poison  has  been  found 
rather  strongly  deposited  in  the  liver  and  other  parts.  This 
negatives  the  assumption  that  when  the  stomach  is  once  cleared 
of  the  poison,  its  mucous  surface  becomes  in  the  human  body  a 
medium  of  elimination. 

It  is  a  remarkable  fact,  in  reference  to  this  question,  that  in  in- 
stances of  poisoning  by  antimony,  in  which  there  has  been  an 
opportunity  of  making  an  analysis,  this  metal  has  not  been  found 
in  the  stomach,  whilst  it  has  been  found  abundantly  in  the  liver, 
spleen,  and  kidneys.  Some  cases  elsewhere  published  (Guy's 
Hosp.  Reports,  Oct.  1857,  Nos.  29, 30,  and  32,  p.  439)  show  that 
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this  theory,  as  applied  to  the  human  subject,  is  erroneous.  Two 
children  were  poisoned,  each  by  ten  grains,  and  a  third  child  by 
fifteen  grains  of  tartarised  antimony.  They  died  respectively  in 
eight,  thirteen,  and  six  hours.  No  antimony  was  found  in  the 
stomachs  or  intestines.  It  cannot  be  doubted,  as  they  died  from 
the  effects  of  antimonial  poisoning,  that  some  portion  had  been  ab- 
sorbed and  deposited  in  the  tissues  of  the  organs.  The  absence  of 
antimony  from  the  alimentary  canal  is  a  clear  proof  that  the  mu- 
cous surface  is  not  an  eliminating  medium,  or  some  antimony 
would  have  there  been  found.  In  the  case  of  M'Mullen  (Liver- 
pool Summer  Assizes,  1856),  it  was  distinctly  proved  that  the 
deceased  had  died  from  the  effects  of  tartarised  antimony.  Mr. 
Watson,  of  Bolton,  made  the  analysis,  and  found  no  antimony 
in  the  stomach  or  contents,  while  he  found  it  most  abundantly  in 
the  liver,  spleen,  and  kidneys.  Such  a  result  is  inconsistent 
with  the  theory  that  the  stomach  is  an  eliminating  surface  for 
other  organs.  In  fact,  if  that  were  so,  as  long  as  there  was  any 
antimony  in  the  body  it  ought  to  be  found  in  the  stomach. 
When  human  beings  are  poisoned  by  injecting  tartarised  anti- 
mony into  veins,  or  thrusting  the  powder  into  wounds,  the  re- 
|  suit  may  be  different :  but  experiments  so  conducted  are  not 
applicable  to  ordinary  cases  of  poisoning  in  the  human  subject. 
As  evidence  of  recent  administration,  less  reliance  can  be  placed 
on  the  discovery  of  antimony  in  the  intestines.  Antimony  is 
eliminated  in  the  bile,  and  as  the  liquid  traverses  the  whole  of 
the  intestines,  the  metal  found  may  have  been  derived  from  this 
secretion.  If,  however,  the  poison  be  present  in  the  intestines, 
in  proportionally  large  quantity, — if  it  be  in  a  solid  form, — if 
there  be  no  poison  in  the  bile  taken  from  the  gall-bladder,  if  the 
poison  in  the  intestines  be  mixed  with  blood,  mucus,  or  food,  and 
not  with  bile,  then  this  theory  would  not  explain  its  presence  in 
|  the  intestines.  Assuming  that  the  intestinal  mucus  itself  may  be- 
!  come  in  certain  cases  a  medium  for  the  elimination  of  the  poison 
!  from  the  body,  some  of  the  above-mentioned  conditions  might 
[exist  which  would  be  inconsistent  even  with  this  assumption. 

Observations  regarding  the  absorption  and  elimination  of 
jantimony  in  the  human  body  are  at  all  times  more  valuable  than 
those  derived  from  experiments  on  animals,  but  unfortunately 
these  are  few  in  number,  and  the  facts  as  yet  known  scarcely 
jadmit  of  a  satisfactory  generalisation.  Their  importance,  how- 
ever, cannot  be  over-estimated.  We  are  indebted  to  Orfila  for 
the  following  observations.  1.  In  a  patient  affected  with 
pneumonia,  eighteen  grains  of  tartarised  antimony  were  given 
ttn  twenty-four  hours.  Four  ounces  of  urine,  collected  during 
this  period,  yielded  metallic  antimony.  Much  urine  was  lost 
!and  there  had  been  much  purging.  2.  In  another  case,  nine 
brains  were  taken,  dissolved,  during  the  same  period.  About 
five  ounces  of  urine  (passed  twelve  hours  after  the  last  dose) 
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yielded  as  much  antimony  as  Case  1.  3.  The  urine  of  four 
patients  affected  with  pneumonia,  to  whom  from  twelve  to 
eighteen  grains  of  tartarised  antimony  had  been  given  during 
twenty-four  hours,  yielded  antimony:  but  the  same  process  did 
not  reveal  the  presence  of  any  antimony  in  one  patient  who  had 
taken  only  nine  grains  during  that  period.  Some  of  these 
patients  had  had  alvine  evacuations.  Martin  Solon  detected 
antimony  in  the  urine  of  a  patient  who  had  taken  only  four 
grains  of  tartarised  antimony,  and  who  had  had  neither  vomiting 
nor  purging.  4.  Tartarised  antimony  was  prescribed  in  large 
doses  for  a  patient.  The  urine  collected  three  daijs  after  the  last 
dose  had  been  taken,  yielded  no  antimony.  5.  Antimony  was 
found  deposited  in  the  liver,  spleen,  and  kidneys  of  a  patient 
who  died  fifteen  hours  after  she  had  taken  about  eight  grains  of 
tartar-emetic.  This  had  caused  some  purging,  but  no  vomiting. 
(Memoirs  of  the  Academy  of  Medicine,  April  7,  1840,  p.  517.) 

Prom  the  researches  of  MM.  Millon  and  Laveran,  it  appears 
that  there  may  be  intermissions  in  the  elimination  of  antimony. 
In  giving  to  their  patients  from  one  grain  and  a  half  to  five 
grains  of  tartarised  antimony,  they  remarked  that  it  was  elimi- 
nated by  the  urinary  secretion,  but  in  some  instances  slowly  and 
irregularly.  They  therefore  examined  the  urine,  not  only  several 
days  after  the  introduction  of  the  medicine,  but  for  some  days 
after  it  had  ceased  to  appear  in  this  secretion.  They  then  found 
that  its  elimination  underwent  a  well-marked  intermission,  and 
that,  in  a  most  unexpected  manner,  it  appeared  to  remain  for  a 
certain  period  fixed  in  the  body.  In  two  patients  they  detected 
traces  of  it  twenty  -four  days  after  its  administration.  In  the 
body  of  one  who  died  of  phthisis,  they  found  antimony  in  the 
liver.  In  a  third  case,  antimony  was  detected  in  the  urine  after 
twenty  clays;  in  two  others,  after  nineteen  days;  and  in  three 
others  after  sixteen,  seventeen,  and  eighteen  days  respectively. 
(Comptes  Rendus,  1845,  ii.  638.)  The  fact  of  the  intermittent 
elimination  of  antimony  is  of  importance,  as  it  tends  to  show  that 
even  when  traces  of  a  poison  cease  to  appear  in  the  secretions, 
it  does  not  in  all  instances  follow  that  the  substance  is  entirely 
expelled  from  the  body. 

Among  medico-legal  cases  which  may  be  cited  in  illustration 
are  the  following.  A  woman,  ait.  41,  died  under  suspicious  cir- 
cumstances in  February,  1 845.  About  a  week  before  death,  some 
doses  of  tartarised  antimony  (some  centigrammes,  a  c.-gr.  =  0*154 
gr.)  had  been  prescribed  for  her  by  her  medical  attendants.  The 
body  was  exhumed  and  examined  on  the  18th  of  February. 
Traces  of  arsenic  were  found  in  the  contents  of  the  stomach 
and  of  arsenic  and  antimony  in  the  stomach  and  bowels;  but  no 
trace  either  of  arsenic  or  antimony  in  the  liver,  lungs,  and 
blood.  (Ann.  d'Hyg.  1846,  i.  155.) 
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A  patient  of  M.  Marchal's,  in  a  Parisian  hospital,  was  treated 
with  tartarised  antimony  in  large  doses.  He  died  eight  days 
after  the  cessation  of  the  antimony.  The  result  of  a  chemical 
examination  was  that  the  liver  contained  a  considerable  quantity 
of  antimony, —  that  the  kidneys  contained  a  smaller  quantity, — 
that  the  blood  also  yielded  traces  of  the  metal,  while  the  brain 
contained  much  less  than  the  other  organs  and  the  blood. 
(Journal  de  Chimie  Medicale,  1853,  p.  358.) 

A  child,  eighteen  months  old,  died  twelve  days  after  certain  me- 
dicines, including  tartarised  antimony,  had  been  given  to  it.  As 
there  was  some  suspicion  that  death  had  been  caused  by  mineral 
poison,  three-fourths  of  the  intestines  were  minutely  examined, 
but  not  a  trace  of  antimony  was  found  therein.  (Casper's  Lei- 
chen  Oeffnungen,  1853,  part  2,  page  156.)  The  case  of  a  man 
named  Ml Mullen  (Liverpool  Autumn  Assizes,  1856),  who  died 
from  the  effects  of  small  doses  of  tartarised  antimony  adminis- 
tered at  intervals  during  a  period  of  four  months,  presents  us 
with  the  results  of  an  analysis  four  days  after  the  withdrawal  of 
the  antimony.  The  metal  was  most  abundantly  found  in  the 
liver,  spleen,  kidneys,  urine  and  fseccs.  The  quantity  was  very 
small  in  the  heart,  lungs,  and  rectum.  It  was  not  present  in  the 
stomach  or  its  contents.  There  were  traces  in  the  blood.  The 
other  parts  of  the  body  were  not  examined  for  it.  In  a  case 
reported  by  Dr.  Haldane,  in  which  a  man  labouring  under 
pneumonia  had  taken  from  forty  to  fifty  grains  of  tartarised 
antimony,  death  took  place  on  the  fourth  day.  A  consider- 
able quantity  of  antimony  was  found  in  the  liver,  and  there 
was  antimony  in  the  affected  lung,  but  less  in  the  liver.  (Edin- 
burgh Monthly  Journal,  August  1854,  p.  184.) 

Among  cases  which  have  occurred  to  myself,  I  have  found 
traces  of  antimony  in  the  liver  when  death  had  taken  place  in 
about  fourteen  hours  after  a  dose  of  three  grains  of  anti- 
monial  powder  had  been  taken.  (Guy's  Hosp.  Reports,  vol.  vii. 
part  1,  case  xix.  May  1850.)  In  February  1853,  a  case  was 
referred  to  me  by  Mr.  Wakley,  in  which  a  man  died  twenty - 
four  hours  after  he  had  taken  three  grains  of  tartarised  antimony 
in  solution.  No  trace  of  antimony  was  found  in  the  stomach, 
intestines,  or  their  contents.  In  1856,  I  had  an  opportunity  of 
making  a  complete  examination  of  the  whole  of  the  viscera  of 
a  man  who,  five  weeks  before  his  death,  had  taken  a  solution  of 
tartarised  antimony  in  ordinary  medicinal  doses.  No  part  of  the 
viscera  gave  the  slightest  trace  of  antimony.  In  1837  a  similar 
investigation  was  made  of  the  body  of  a  female  who  had  taken 
within  three  days  of  her  death  four  grains  of  James's  (antimonial) 
powder,  and  two  grains  of  tartarised  antimony  in  solution. 
Antimony  was  found  in  the  small  and  large  intestines  ;  but  there 
was  no  satisfactory  evidence  of  it  in  the  liver  or  other  viscera. 
e  3 
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In  a  case  on  which  I  was  consulted  in  March  1857,  a  gentleman 
died  two  hours  after  three-quarters  of  a  grain  of  tartar-emetic 
had  been  administered  to  him  in  solution.  The  viscera, 
generally,  were  carefully  examined  by  MM.  Tardieu  and 
Lassaigne,  with  the  result  that  they  found  therein  no  trace  of 
antimony  or  of  any  other  mineral  poison.  In  April  1857,  a 
physician  in  this  metropolis  died  under  somewhat  suspicious 
circumstances.  In  about  two  hours  after  his  dinner  he  was 
seized  with  distension,  pain  in  the  abdomen,  and  vomiting. 
The  bowels  were  constipated ;  the  vomiting  and  pain  continued 
throughout  his  illness,  which  terminated  fatally  on  the  fourteenth 
day.  The  stomach  was  so  irritable  that  nothing  could  be  re- 
tained on  it.  The  vomited  matters  were  of  a  yellow  or  greenish 
colour.  After  death,  the  intestines  were  found  highly  inflamed, 
externally  and  internally.  It  was  suspected  that  poison  miirht 
have  been  administered  to  him  on  the  day  of  his  illness.  The 
viscera  were  brought  to  me  for  analysis  ;  antimony  was  found 
in  the  stomach  and  intestines,  but  there  was  no  trace  of  it  in  one 
of  the  kidneys,  and  Dr.  Marcet,  who  examined  the  liver,  detected 
no  trace  of  it  in  that  organ.  It  was  found  on  inquiry  that  three 
grains  of  tartarised  antimony  in  powder  were  given  to  the 
deceased  six  days  before  he  died.  Thus  then,  in  this  instance, 
the  antimonial  medicine  had  not  entirely  quitted  the  alimentary 
canal.  It  was  impossible  to  ascribe  its  presence  here  to  elimina- 
tion from  the  mucous  surface,  because  there  was  no  evidence  of 
any  deposit  in  those  organs  in  which  it  is  commonly  found. 
The  symptoms  from  which  deceased  suffered,  and  the  appear- 
ances  taken  as  a  whole,  were  unlike  those  of  antimonial 
poisoning,  and  the  presence  of  the  metal  was  satisfactorily 
accounted  for  by  its  having  been  prescribed  medicinally. 

Taking  these  results  generally,  it  would  appear  that  antimony 
given  in  a  large  dose,  or  repeatedly  in  small  doses,  is  rapidly 
absorbed  and  eliminated,  chiefly  by  the  urine.  It  is,  at  the  same 
time,  deposited  in  greater  or  less  quantity  in  the  tissues  and 
organs.  Under  recent  administration,  if  present  in  the  body 
in  sufficient  quantity,  it  may  be  found  in  the  stomach  and 
bowels,  and  little  or  none  may  be  present  in  the  liver :  after 
a  variable  time  it  disappears  from  the  stomach  and  bowels, 
although  it  may  be  present  in  the  faces,  while  the  liver, 
kidneys,  and  spleen  may  contain  it  in  large,  and  the  blood  and 
other  organs,  in  small  proportion.  That  some  weeks  or  even 
months  after  its  introduction  (in  animals)  the  metal,  if  not 
entirely  eliminated,  will  be  found  chiefly  deposited  in  the  fat  and 
bones  ;  the  liver,  fasces,  and  urine  may  also  contain  traces  until 
a  late  period.  With  regard  to  its  presence  in  the  blood  in  the 
human  subject,  slight  traces  of  it  were  found  in  M'Mulkn's 
case,  four  days  after  the  withdrawal  of  the  antimony,  and  in 
M.  MarchaVs  case  after  eight  days.    On  the  whole,  the  blood 
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appears  to  retain  the  metal  in  smaller  quantity  and  for  a  shorter 
period  than  the  other  fluids  and  solids  (ante,  p.  38).  In  certain 
diseased  states  of  the  system,  the  complete  elimination  of  the 
metal  may  require  a  period  of  from  twenty-five  to  thirty  days  or 
longer;  and  antimony  may  therefore  in  some  instances  be  found 
in  the  liver  and  urine  at  this  date ;  but  in  a  healthy  subject,  to 
whom  only  ordinary  medicinal  doses  have  been  given,  the 
antimony  is  quickly  expelled.  In  accordance  with  Orfila's 
experiments  there  is  no  reason  to  believe  that  it  would  remain 
longer  than  fifteen  or  twenty  days,  after  the  last  administration, 
in  organs  important  to  life. 

In  the  case  of  John  Parsons  Cook,  who  died  from  strychnia 
administered  by  William  Palmer,  Dr.  Kees  and  I  found  anti- 
mony in  the  blood,  —  in  the  coats  of  the  stomach, — in  the 
intestines,  in  the  liver,  the  left  kidney  and  spleen.  With  a  know- 
ledge of  the  facts  regarding  absorption  and  elimination  already 
related,  we  affirmed  that  this  extensive  diffusion  and  deposition  of 
antimony  in  the  body  of  the  deceased  Avas  only  reconcilable  with 
the  view  that  it  was  of  recent  and  not  of  old  introduction  ;  that 
some  portion  at  least  had  been  taken  within  a  few  days,  and  pro- 
babby  the  whole  within  a  fortnight  of  death.  The  presence  of  the 
metal  in  the  stomach  and  intestines,  as  well  as  in  the  blood,  was 
inconsistent  with  the  view  that  this  antimony  could  have  been 
in  the  body  of  the  deceased  for  months  or  years.  The  whole 
quantity  found  was  estimated  at  half  a  grain.  We  had  clearly 
ascertained  that  antimony  had  not  been  prescribed  by  any  medi- 
cal practitioner  in  attendance  on  the  deceased. 

The  following  questions  were  put  to  me  by  Sergeant  Shee  in 
cross-examination  at  the  trial  of  Palmer,  in  reference  to  the 
absorption  and  elimination  of  this  metal  :  — 

The  learned  counsel  having  attributed  to  Orfila,  experiments 
which  Orfila  had  not  performed,  and  results  for  which  he  was  not 
responsible,  attempted  from  these  quotations  to  refute  the  conclu- 
sion which  Dr.  Kees  and  I  had  drawn  in  the  case  of  Cook, 
namely,  that  some  portion  at  least  of  the  antimony  had  been 
administered  to  him  recently  before  his  death.  It  was  suggested 
that  MM.  Millon  and  Laveran  had  found  antimony  in  the 
bodies  of  animals  between  three  and  four  months  after  the  with- 
drawal of  the  antimonial  compound  (ante,  p.  47,  Ex.  p.  4  and  5). 
Some  antimony  it  was  said  had  been  found  in  the  liver  by  these 
experimentalists,  but  the  important  facts  that  the  antimony  was 
chiefly  accumulated  in  the  bones  and  fat,  and  that  there  was 
none  present  in  the  stomach,  intestines,  and  blood,  were  entirely 
suppressed  from  the  knowledge  of  the  Court  by  the  learned 
counsel.  In  fact,  with  that  boundless  licence  which  is  too  fre- 
quently assumed  with  impunity,  in  the  defence  of  criminals,  the 
counsel  quoted  so  much  as  might  appear  to  conflict  with  our 
evidence,  and  carefully  withheld  those  material  points  which 
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would  have  shown  that  the  results  of  Millon  and  Laveran  were 
wholly  inapplicable  to  the  case  of  Cook. 

On  an  analysis  of  these  experiments  (ante,  p.  47)  it  will  be 
perceived :  1.  That  a  large  quantity  of  tartarised  antimony 
(forty-five  grains)  was  given  to  dogs  in  divided  doses  over  a 
period  of  eight  or  ten  days.  Allowing  that  the  rate  of  elimina- 
tion is  the  same  in  a  dog  as  in  a  human  being,  there  was  no  evi- 
dence that  the  deceased  (Cook)  had  received  one  tenth  part  of  this 
quantity  of  antimony,  or  that  he  had  taken  it  regularly  in  divided 
doses  over  a  period  of  ten  days.  2.  Dr.  Rees  and  I  had  clearly 
detected  antimony  in  the  stomach  and  intestines,  as  well  as  in 
the  blood.  In  the  quoted  experiments  these  parts  contained  no 
antimony.  3.  Under  this  long-continued  use  of  antimony  in 
dogs,  Millon  and  Laveran  discovered  that  the  liver  underwent 
a  peculiar  physical  change,  which  certainly  did  not  exist  in  the 
case  of  Cook. 

No  one  who  has  perused  the  medical  evidence  given  at  this 
trial,  can  doubt  that  Cook  was  dosed  with  tartarised  antimony 
before  he  was  poisoned  by  strychnia.  There  was  not  a  single 
fact  to  prove  or  render  it  probable  that  the  antimony  found  in 
his  stomach,  intestines,  and  blood,  had  been  there  for  many  weeks 
or  months ;  on  the  contrary,  its  presence  in  these  parts  was 
adverse  to  this  theory ;  and  the  symptoms  of  vomiting  stated  to 
have  occurred  during  his  last  illness,  and  shortly  before  his  death, 
could  only  be  adequately  explained  by  that  view  which  Dr.  Rees 
and  I  had  already  adopted  from  the  results  of  our  analysis. 
In  short  our  opinion,  formed  six  months  before  the  trial,  was 
confirmed  by  the  general  and  medical  evidence  given  at  the 
trial. 

In  allowing  what  a  learned  judge  has  designated  "  a  consider- 
able scope"  to  a  defence,  it  is  a  serious  question,  whether  under 
this  head  there  should  be  included  a  suppressio  veri  and  suggestio 
falsi  in  the  misstatement  of  the  results  of  the  experiments  and 
in  the  misquotation  of  authorities.  It  seems  reasonable,  if  a 
medical  authority  is  allowed  to  be  quoted  at  all  on  a  question 
of  science  in  order  to  support  a  certain  view,  that  the  whole  of 
the  results  bearing  upon  the  question  at  issue  should  be  taken 
together.  A  medical  witness  under  examination,  may  not  be  well 
acquainted  with  the  work  quoted,  and  by  this  dishonest  mode  of 
dealing  with  important  scientific  questions,  his  opinion,  although 
well  founded  and  in  accordance  with  experience,  may  be  easily 
made  to  appear  inaccurate. 
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CHAPTER  4. 

ABSORPTION,  DEPOSITION,  AND  ELIMINATION  OF  OTHER  METALS 
 SILVER,  COPPER,  LEAD,  MERCURY —  CADAVERIC  IMBIBI- 
TION DIFFUSION  OF  ARSENIC  AND  OTHER  POISONS  IN  THE 

DEAD    BODY  ERRONEOUS    INFERENCES  ELIMINATION  OF 

ARSENIC  AND  ANTIMONY  BY  THE   STOMACH  AND  INTESTINES 

 ELIMINATION    OF    PHOSPHORIC    ACID  ABSORPTION  AND 

ELIMINATION  OF  PRUSSIC  ACID  —  OF  THE  POISONOUS  ALKA- 
LOIDS, MORPHIA,  N1COTINA  AND  STRYCHNIA  —  CONFLICTING 
RESULTS. 

Other  metals. — In  reference  to  the  absorption  and  elimination  of 
other  metallic  poisons  there  are  but  few  facts  on  record.  M.  L. 
Orfila  gave  to  animals  salts  of  lead,  mercury,  silver,  and  copper 
in  small  doses  for  fifteen  days  or  longer.  The  doses  were  so 
adjusted  as  not  to  produce  very  serious  symptoms  or  death.  The 
animals  were  killed  at  various  periods  and  the  viscera  chemically 
examined.  In  all  cases  of  recent  administration  the  metals  were 
found  more  or  less  deposited  in  the  organs,  provided  a  sufficient 
quantity  had  been  given.  Small  quantities,  as  in  the  case  of 
antimony,  appear  to  be  rapidly  eliminated,  and  it  is  only  after 
repeated  doses  that  deposition  is  observed.  Silver  was  not  found 
to  be  eliminated  by  the  urine.  It  was  discovered  in  the  liver 
five  months  after  the  cessation  of  the  administration.  It  was 
not  found  after  seven  months,  and  in  some  instances  not  found 
after  six  weeks.  The  receptacle  for  the  deposition  of  silver,  after 
long  periods  of  administration,  is  well  known  to  be  the  skin, 
whieh  is  permanently  discoloured.  The  sulphate  of  copper, 
given  under  similar  circumstances,  was  found  in  the  urine  only 
for  the  three  first  days  after  its  administration  had  ceased,  but 
copper  was  found  in  the  liver,  stomach  (coats  ?),  and  intestines, 
for  the  long  period  of  eight  months  afterwards.  The  skin  and 
fat  contained  none,  but  M.  Chevallier  extricated  it  from  the  hair 
of  a  man  who  worked  in  a  copper  factory.  In  this  case  it  was 
probably  deposited  mechanically  in  the  hair.  In  an  instance  in 
whieh  eighteen  grains  of  sulphate  of  copper  had  been  given  to 
a  child  in  one  day  and  death  took  place  in  about  twelve  days, 
not  a  trace  of  copper  could  be  found  on  an  analysis  of  the  bowels. 
(Casper's  Leichen  Oeffnungen,  1853,  p.  156.)  MM.  Danger 
and  Flandin  state  that  the  salts  of  copper,  when  taken  as  poisons, 
may  be  more  readily  detected  in  the  bronchial  secretion  than  in 
the  urine.  (Ann.  d'Hygiene,  1843,  p.  452.)  The  heart  and  kid- 
neys of  animals  poisoned  by  this  metal  contained  no  copper.  Dr. 
Odling  has  informed  me  that  he  has  found  the  liver  to  be  a  seat 
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of  deposition  for  copper,  and  that  irrespective  of  poisoning  a  few 
ounces  of  liver  will  generally  yield  minute  traces  of  this  metal. 

Lead  was  discovered  in  the  urine  for  three  days  after  the 
acetate  had  ceased  to  be  taken,  this  substance  having  been  given 
in  small  doses  for  a  month.  The  liver,  intestines,  and  brain 
yielded  lead  after  eight  months.  The  livers  of  two  puppies 
suckled  by  a  bitch  gave  traces  of  lead  three  or  four  days  after 
the  withdrawal  of  the  acetate,  and  the  liver  as  well  as  the  stomach 
of  the  mother  was  found  to  contain  traces  of  lead  ten  days  after- 
wards. (Ed.  Monthly  Journal,  March  1852,  p.  27,  also  Galtier's 
Toxicologic  Generate,  1855,  p.  18.)  It  is  well  known  that  in 
chronic  poisoning  by  lead,  as  Avell  as  by  mercury,  the  deposition 
of  the  metal  shows  itself  in  the  gums  at  the  point  where  they 
join  the  teeth,  forming  a  dark  blue  line  which  remains  for  a  con- 
siderable period.  Dr.  Wilson  considers,  from  his  experiments, 
that  in  chronic  poisoning  by  lead  the  metal  is  more  largely 
deposited  in  the  spleen  than  in  the  liver  and  other  organs.  A 
mare  drank  daily  for  about  six  weeks  water  impregnated  with 
carbonate  of  lead  derived  from  some  lead-works.  The  animal 
suffered  from  the  usual  effects  of  lead-poisoning,  and  died  suddenly 
about  a  fortnight  after  her  removal  from  the  spot,  and  after  she 
had  ceased  to  take  the  poisoned  water.  Lead  was  found  deposited 
in  the  largest  proportion  in  the  different  organs,  according  to  the 
following  order, — the  spleen,  liver,  lungs,  kidney,  heart,  and  coats 
of  the  intestines.  Hence  in  suspected  lead-poisoning  he  recom- 
mends that  the  spleen  should  be  selected  for  analysis.  (Ed. 
Monthly  Jour.  Med.  Sci.  vol.  xiv.  p.  389.) 

It  would  appear  that  in  chronic  poisoning  by  lead  the  skin 
and  nails  are  also  seats  of  deposit  as  well  as  the  gums.  In  re- 
ference to  some  cases  of  lead-poisoning  which  occurred  at 
Claremont,  Dr.  De  Mussy  states  that,  under  the  use  of  sulphur 
baths,  the  nails  of  the  feet  and  hands  of  the  persons  affected  were 
blackened,  and  similar  spots  came  out  on  different  parts  of  the 
skin.  One  of  the  patients  came  out  from  the  second  bath  with 
the  abdomen  entirely  black.  (Dublin  Quarterly  Journal,  May 
1849,  p.  415.)  It  is  probable  that  the  urine  and  milk  are 
channels  of  elimination  for  lead-poison.  The  metal  has  been 
frequently  found  in  the  urine  of  persons  who  were  taking  salts 
of  lead  medicinally  ;  and  in  one  instance  I  found  it  in  milk 
drawn  from  a  cow,  while  labouring  under  the  effects  of  poison 
from  licking  lead-paint.  (On  the  Absorption  of  Metallic  Poi- 
sons, Guy's  Hosp.  Reports,  1841,  No.  xii.)  In  some  remarkable 
cases  of  poisoning  by  lead  among  cows  and  sheep,  which  Mr. 
Brande  and  I  were  required  to  examine  in  Somersetshire,  in 
1855,  the  calves  and  lambs  were  extensively  affected  with  the 
usual  symptoms  of  lead-poisoning,  probably  imparted  by  the 
milk  of  the  animals.  There  is  great  reason  to  believe  that  lead 
is  a  metal  which,  when  once  deposited,  is  only  very  slowly 


ABSORPTION  AND  ELIMINATION  OF  MERCURY.  59 

eliminated  from  the  system.  In  a  case  of  lead-poisoning  which 
occurred  at  Guy's  Hospital  in  April,  1846,  the  metal  was  found 
in  the  liver.  The  woman  died  seven  days  after  her  admission. 
It  was  not  improbable  from  the  symptoms  that  the  poison  had 
been  taken  at  least  ten  weeks  previously.  (Guy's  Hospital 
Reports,  1846,  vol.  iv.  p.  471.)  In  the  year  1850  MM.  Chatin 
and  Bouvier  examined  the  liver  and  brain  of  a  man  who  had 
been  a  worker  in  white  lead,  and  who,  owing  to  an  attack  of 
saturnine  disease,  had  quitted  the  establishment  two  days  pre- 
viously. By  the  examination  of  the  organs  they  procured  clear 
evidence  of  the  presence  of  the  metal  in  larger  proportion  in  the 
liver  than  in  the  brain.  MM.  Lassaigne  and  Chevallier  made 
an  examination  in  a  similar  case  of  the  liver  of  the  deceased 
weighing  four  and  a  half  pounds, —  of  the  brain  weighing  three 
pounds,  and  of  the  spinal  marrow  weighing  about  an  ounce  and 
a  half.  Traces  of  lead  and  copper  were  found  in  each  of  these 
organs,  the  copper  being  in  larger  proportion  than  the  lead  in 
the  liver  and  brains,  while  the  lead  was  in  greater  proportion  in 
the  spinal  marrow.  (Journal  de  Chimie  Medicale,  1851,  pp. 
67,  134.)  It  is  probable  that  the  deposits  of  these  metals  in 
the  tissues  take  place  more  readily  where  the  salts  have  been 
taken  in  small  doses. 

Mercury  has  been  repeatedly  found  deposited  in  the  liver  and 
other  organs.  In  several  cases  I  have  detected  it  in  the  liver,  in 
which  it  has  been  deposited  as  the  result  of  small  doses  of  calomel 
or  blue  pill  taken  shortly  before  death.  In  chronic  poisoning  it 
has  been  known  to  produce  a  blue  line  on  the  gums  like  lead, 
and  it  is  probably  retained  by  the  tissues  for  a  variable  period. 
M.  Orlila,  in  giving  small  doses  of  corrosive  sublimate  to  animals, 
found  mercury  in  the  urine  five  or  six  days  after  its  ingestion 
into  the  stomach  ;  and  in  the  saliva,  when  there  was  salivation, 
but  not  after  the  fifth  day  from  the  suspension  of  the  poison. 
He  obtained  mercury  from  the  liver,  intestines,  and  kidneys  :  he 
did  not  find  any  in  the  fat,  lungs,  or  bones,  when  the  above- 
mentioned  organs  contained  it.  He  considers  that  mercury  is 
entirely  eliminated  in  a  month,  and  chiefly  by  the  kidneys.  This 
metal  has  been  found  to  be  eliminated  by  the  milk.  (Galtier, 
op.  cit.  p.  18.)  In  other  experiments  he  found  that  mercury 
disappeared  from  the  organs  in  about  eight  or  ten  days  :  in  one 
instance  it  was  found  on  the  eighteenth  day  after  the  suspension 
of  the  mineral.  In  an  experiment  performed  by  Dr.  Glover, 
half  an  ounce  of  corrosive  sublimate  was  given  to  a  dog,  and  its 
oesophagus  tied.  The  animal  died  in  an  hour.  Dr.  Glover  ex- 
amined the  heart  and  eight  ounces  of  blood,  and  found  mercury 
therein.  (Ed.  Med.  and  Surg.  Journal,  Oct.  1842.)  M.  de 
Kramer  states  that  he  detected  mercury  in  the  blood  of  a  person 
who  had  taken  the  sulphuret  medicinally,  but  the  particulars 
are  not  given.    (Ann.  d'Hygiene,  April  1843,  p.  428.)  Accord- 
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ing  to  Sobernheim,  in  cases  in  which  mercurial  preparations  had 
been  taken  a  long  time  medicinally  for  producing  salivation, 
mercury  was  found  in  the  blood,  urine,  and  saliva.  (Prakt. 
Toxikol.,  p.  243.)  In  a  case  of  poisoning  by  arsenic,  which 
occurred  in  March  1858,  I  ascertained  that  the  deceased  had 
taken  five  grains  of  calomel  in  pills,  twelve  hours  before  death, 
and  two  grains  of  calomel  in  pills  four  hours  before  death.  He 
died  in  twenty-six  hours  after  he  had  taken  the  arsenic.  Mer- 
cury was  found  abundantly  in  the  contents  of  the  stomach,  the 
coats  of  the  stomach,  the  contents  and  coats  of  the  duodenum,  in 
the  bile  and  in  the  substance  of  the  spleen.  Arsenic  was  found 
in  small  quantity  associated  with  the  mercury  in  the  parts  ex- 
amined, excepting  in  the  duodenum  and  the  spleen.  This  last- 
mentioned  fact  is  of  importance,  since  some  professed  experts,  who 
reason  from  ideas  to  facts,  have  gone  so  far  as  to  assert  that  when 
two  metals  are  in  the  body,  if  both  are  found  in  one  organ,  both 
must  be  found  in  all !  In  a  case  of  poisoning  from  corrosive 
sublimate  which  occurred  at  Guy's  Hospital  in  February  1843, 
the  patient  was  actively  treated,  but  death  took  place  on  the 
fourth  day.  I  examined  the  stomach  and  contents,  five  ounces 
of  blood,  the  spleen,  the  serous  liquids  of  the  pericardium  and 
the  peritoneum,  but  there  was  no  trace  of  mercury.  (Guy's 
Hospital  Reports,  1844,  vol.  ii.  p.  25.)  There  appears  to  be 
therefore  considerable  uncertainty  respecting  the  deposition  and 
period  of  elimination  of  this  metal.  The  time  at  which  mercury, 
when  once  deposited  in  the  soft  organs,  is  entirely  eliminated 
from  the  human  body,  has  not  been  determined.  According  to 
an  observation  made  by  Dr.  Gorup  Besanez,  it  may  remain  in 
the  liver  for  a  year  after  the  cause  producing  the  deposition  has 
been  withdrawn.  A  woman  who  had  worked  for  sixteen  years 
in  a  mirror  manufactory,  was  attacked  with  hydrargyrosis  (mer- 
curial disease),  of  which  she  died  in  a  year.  Although  during 
this  period  she  was  entirely  removed  from  the  mercurial  in- 
fluence, the  presence  of  mercury  in  the  liver  was  nevertheless 
demonstrated  with  certainty  after  death.  Mr.  Burton,  who  quotes 
the  case,  reports  another  which  was  made  the  subject  of  analysis 
by  himself.  fMed.  Times  and  Gazette,  July  11,  1857,  p.  34.) 
In  this,  the  deceased  woman  had  worked  in  a  mirror-factory 
until  within  a  few  weeks  of  her  death.  The  whole  of  the  liver 
was  examined  and  mercury  found  in  it. 

These  instances  may  be  regarded  as  of  an  exceptional  kind. 
The  condition  of  body  of  persons  who  have  breathed  mercurial 
vapours  for  many  years,  can  hardly  be  regarded  as  analogous  to 
that  of  persons  who  have  taken  one  or  more  doses  of  mercury  as 
a  poison  or  medicine.  As  there  is  no  medicine  so  commonly 
taken  as  calomel  or  blue  pill,  it  would  be  proper  when  mercury 
is  found  in  the  tissues,  and  before  drawing  an  inference  from  its 
presence,  to  inquire  whether  any  mercurial  medicine  had  been 
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taken  shortly  before  death.  We  might  otherwise  be  led  into  a 
grave  error  respecting  the  period  during  which  this  metal  may- 
remain  in  the  system. 

Diffusion  of  poisons  in  the  dead  body.  Cadaveric  Imbibition. — 
This  subject  has  not  hitherto  received  much  attention  from  medi- 
cal jurists  ;  it  is,  nevertheless,  one  which  may  deservedly  claim 
consideration  when  we  are  disposed  to  place  reliance  upon  the 
presence  of  traces  of  poison  in  organs  contiguous  to  the  stomach. 
The  effects  of  cadaveric  imbibition  have  been  greatly  exagge- 
rated. Observation  shows  that  it  is  too  limited  in  extent  to  affect 
materially  the  conclusions  usually  drawn  from  the  detection  of 
poisons  in  the  tissues.  When  a  dead  body  is  examined  for  a 
mineral  poison  (such  as  arsenic  or  antimony)  shortly  after  death, 
and  it  is  found  in  the  liver  or  other  soft  organs,  it  is  a  fair  in- 
ference that  it  was  deposited  in  them  during  life.  When,  how- 
ever, the  mineral  is  found  in  the  viscera  of  a  body  long  after 
death,  as  in  a  case  of  exhumation,  then  it  may  be  objected  that 
the  poison  has  been  imbibed  by  the  tissues,  and  thus  diffused 
through  the  body.  This  explanation  of  course  presupposes  that 
at  the  time  of  death  the  poison  is  somewhere  in  the  body  in  a 
free  state.  It  may  be  in  the  stomach  and  bowels,  and  from  these 
parts  it  is  supposed  to  spread  as  from  a  centre,  by  solution  in  the 
liquid  portions  of  the  tissues. 

Orfila  gives  the  following  as  the  results  of  some  experiments  on 
this  subject.  On  various  occasions  he  introduced  into  the  stomach 
or  rectum  either  of  dogs  or  of  human  beings  after  death,  when 
the  body  was  cold,  from  thirty  to  forty-five  grains  of  arsenic 
dissolved  in  a  pint  of  water.  Cadaveric  imbibition  uniformly  took 
place.  The  portions  of  liver,  or  other  organs  which  touched  the 
alimentary  canal  furnished  arsenic,  but  those  parts  which  were 
not  in  contact  did  not  contain  any  poison.  When  the  arsenic 
was  thrown  into  the  stomach  and  the  body  placed  on  its  back,  the 
poison  was  detected  in  the  left  half  of  the  diaphragm,  and  in  the 
lower  lobe  of  the  left  lung,  while  none  was  procured  from  other 
portions  of  the  diaphragm  or  right  lung.  (Toxicologic,  i.  384, 
1852.)  Imbibition  was  here  undoubtedly  favoured  by  the  arsenic 
being  dissolved  in  a  large  quantity  of  water.  These  facts  are  of 
importance,  as  showing  that  viscera  suspected  to  contain  poison, 
should  not  be  placed  together  in  a  jar.  The  heart  placed  in 
contact  with  a  stomach  containing  arsenic  or  antimony,  may 
yield  traces  of  this  metal  on  analysis,  although  none  were  present 
when  it  was  removed  from  the  body.  It  is  evident  that  this 
might  lead  to  an  erroneous  opinion  regarding  the  presence  of 
the  poisonous  metal,  as  a  result  of  absorption  and  deposition 
during  life. 

It  has  been  suggested  that  arsenic  might  be  introduced  into 
the  stomach  of  a  person  after  death,  that  it  might  thence  be 
spread  to  all  parts  of  the  body  by  imbibition  or  endosmosis,  and 
in  time  equally  impregnate  all  the  tissues.     Dr.  Kidd  has 
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published  some  observations  on  this  subject,  which  although 
they  can  rarely  have  a  practical  bearing  in  well-observed 
medico-legal  cases,  are  of  some  interest  in  medical  juris- 
prudence. (See  Observations  on  Imputed  Poisoning,  Dublin 
Quarterly  Journal,  1850,  vol.  x.  p.  73.)  On  introducing 
four  and  eight  ounces  of  a  solution  of  arsenic  (ten  grains  to 
the  ounce)  into  the  dead  bodies  of  a  cat  and  rabbit  respectively, 
he  found  in  about  a  month  that  the  poison  had  so  diffused  itself 
as  to  have  impregnated  adjacent  organs.  In  the  rabbit,  the  heart 
was  thus  impregnated  with  arsenic,  the  body  of  the  animal  having 
been  suspended  with  its  head  downwards. 

There  can  be  no  doubt  that  a  solution  of  arsenic  obeys  the  laws 
of  endosmose  and  exosmose,  observed  in  other  liquids,  and  that 
it  will  permeate  animal  membranes,  and  affect  liquids  or  adjacent 
solids  containing  liquids.  If  the  mouth  of  a  tube  half  filled  with 
a  solution  of  arsenic  be  covered  tightly  with  a  layer  of  animal 
membrane  (bladder),  and  inverted  in  a  jar  of  distilled  water,  so 
that  the  levels  inside  and  outside  are  equal ;  it  will  be  found 
that  by  endosmose  there  is  a  rapid  intermixture  of  the  two  liquids. 
I  have  thus  found  the  distilled  water  on  the  outside,  impreg- 
nated with  arsenic  in  an  hour,  not  from  any  mechanical  escape 
of  the  solution,  but  from  actual  passage  through  the  membrane. 
In  fact  the  level  of  the  liquid  inside  the  tube  sometimes  becomes 
higher,  showing  that  water  is  actually  added  to  its  contents,  and 
that  there  can  have  been  no  leakage.  I  have  observed  the  same 
phenomena  with  solutions  of  chloride  of  zinc  and  sulphate  of  copper. 

While  the  fact  of  transudation  is  undeniable,  experiments  of 
the  nature  of  those  performed  by  Dr.  Kidd  are  so  unlike  any- 
thing that  occurs  in  practice,  that  it  is  difficult  to  make  a  useful 
application  of  the  results.  In  Dr.  Kidd's  experiments  eighty 
grains  of  arsenic,  dissolved  in  eight  ounces  of  liquid,  were  placed  in 
the  stomach  of  an  animal  after  death!  In  a  human  being  at  the 
time  of  death,  there  may  not  be  one-tenth  part  of  this  quantity 
remaining  in  the  stomach,  and  the  arsenic  in  a  pulverulent,  not 
in  a  dissolved  form.  After  various  periods  of  interment,  up  to 
two  years,  I  have  seen  the  arsenic  in  yellow  masses  fixed  in  the 
coats  of  the  stomach  and  bowels,  dyeing  them  of  a  deep  yellow 
colour.  There  is  every  obstacle  to  diffusion  in  these  cases  by 
rapid  conversion  to  sulphuret,  and  the  fixation  of  the  arsenic  in 
an  insoluble  form.  Again,  the  distribution  of  the  arsenic  is  com- 
monly wholly  unlike  that  which  would  follow  from  the  mechanical 
causes  here  supposed.  More  may  be  found  in  the  rectum  than 
in  the  intermediate  tract  of  intestines  ;  none  will  be  found  in 
the  spleen,  while  there  may  be  a  larger  quantity  in  the  heart,  and 
none  may  exist  in  the  diaphragm,  although  the  body  may  have 
been  placed  in  a  horizontal  position  in  the  grave.  As  to  the  liver, 
the  inside  will  contain  as  much  as  the  outside,  and  the  right  side  as 
much  or  more  than  the  left  side,  which  is  adjacent  to  the  stomach. 
I  have  found  much  arsenic  in  the  bile  and  scarcely  a  trace  in  the 
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coats  of  the  gall-bladder,  and  at  the  same  time  none  in  the 
stomach.  In  a  recent  case,  where  the  body  had  been  buried  two 
years,  arsenic  was  found  in  the  intestines,  but  the  mesentery  on 
which  they  were  lying  did  not  contain  a  trace.  The  theory  of 
this  source  of  the  arsenic  in  the  tissues  assumes  that  there  are  no 
symptoms  in  the  living,  or  appearances  in  the  dead  body,  to  aid 
the  judgment, — that  the  person  dies  from  natural  causes,  and  that 
soon  after  death  some  person  injects  into  the  stomach,  for  some 
purpose,  a  large  dose  of  arsenic  in  solution,  and  contrives  to  sup- 
press all  evidence  regarding  the  exercise  of  this  malicious  inge- 
nuity. Such  a  condition  of  things  is,  I  believe,  impossible,  without 
certain  detection  in  the  majority  of  cases  calling  for  medico-legal 
examination :  and  a  proper  attention  to  the  symptoms,  appear- 
ances, extent  of  diffusion,  and  proportionate  distribution  of  the 
arsenic,  in  any  one  instance,  would  enable  an  experienced  witness 
to  determine  whether  there  had  been  administration  as  well  as 
absorption  during  life,  or  injection  and  imbibition  after  death. 
I  have  had  occasion  frequently  to  consider  this  question  in  cases 
that  have  come  before  me,  and  I  may  observe,  that  in  every 
instance,  the  facts  have  been  wholly  opposed  to,  and  inconsis- 
tent with  such  a  theory.  The  same  observation  applies  to  the 
diffusion  of  antimony  and  other  poisons.  (See  for  some  remarks 
on  this  subject,  a  paper  by  Dr.  Geoghegan  on  Arsenical  Poison- 
ing in  Dublin  Quarterly  Journal.)  Orfila  has  satisfactorily 
proved  that  the  supposed  difficulty  arising  from  the  imbibition 
and  diffusion  of  poisonous  substances,  placed  in  the  body  after 
death,  is  rather  of  a  theoretical  than  of  a  practical  kind.  (Toxi- 
cologic, Ed.  5eme,  i.  55.) 

Arsenic  and  antimony,  when  absorbed  and  deposited  in  the 
organs  during  life,  are  so  deposited  as  to  be  in  part  at  least 
soluble  in  water.  In  two  instances  in  the  human  subject  I  have 
thus  separated  arsenic  from  the  liver  by  boiling  a  portion  of  it 
in  water  and  testing  the  filtered  liquid.  The  liver  of  an  animal 
poisoned  by  arsenic  and  recently  killed,  also  yielded  this  poison 
to  water.  Absorbed  antimony  appears  to  be  more  readily  sepa- 
rable from  the  tissues  (liver,  spleen,  and  kidneys)  by  boiling  water, 
than  arsenic.  This  I  have  verified  on  the  dead  body  of  a  person 
poisoned  by  antimony.  The  fact  that  some  portion  of  the 
metallic  poison  was  deposited  in  a  soluble  form  was  noticed  by 
Orfila  (Toxicologic).  It  affords  no  support  to  the  hypothesis  of 
diffusion  after  death,  as  it  occurs  in  recent  cases  of  poisoning 
in  which  there  has  been  no  time  for  diffusion. 

The  presence  of  poison  (such  as  arsenic  or  antimony)  in  the 
stomach  or  bowels  has  generally  been  taken  to  indicate  a  recent 
administration  by  the  mouth  or  rectum.  If  the  poison  be  in 
some  quantity,  and  in  a  solid  or  liquid  form  in  the  contents,  this 
inference  is  justifiable,  but  if  only  in  traces  in  the  coats  or  in  the 
mucus  of  the  stomach,  it  may  be  the  residue  of  a  quantity 
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taken  by  the  mouth  some  days  previously.  It  has  been  said 
that  the  mucous  membrane  of  the  stomach  is  itself  an  elimina- 
ting surface.  Experiments  on  animals  appear  to  show  that  some 
poisons  introduced  by  wounds  or  into  the  blood  may  be  found 
in  the  coats  and  mucous  fluids  of  the  stomach.  I  have  else- 
where referred  to  experiments  of  this  kind  (ante,  p.  49).  It 
must  not  be  supposed,  however,  that  this  mode  of  elimination 
by  the  stomach  or  bowels,  assuming  that  it  takes  place  in  the 
human  body,  is  such  that  it  will  account  for  or  explain  the 
presence  of  a  large  quantity  of  poison  in  the  contents  of  these 
viscera,  or  in  any  case  for  the  presence  of  arsenic,  antimony,  or 
other  poisons,  in  a  solid  or  tangible  form,  or  for  the  presence  of  a 
larger  quantity  of  a  soluble  poison  in  these  parts  than  is  found  in 
all  the  other  viscera  taken  together.  Any  of  these  conditions 
would  indicate  a  recent  introduction  of  the  poison  by  the  mouth 
or  by  the  rectum.  If  the  poison  be  contained  in  the  stomach  and 
intestines  and  not  in  the  other  viscera,  and  at  the  same  time  there 
has  been  no  application  to  a  wound  or  ulcer,  it  is  reasonable  to 
presume  that  its  presence  is  the  result  of  ingestion  into  these  parts, 
and  not  of  elimination  from  the  mucous  surface.  The  remarks 
elsewhere  made  with  respect  to  antimony  (p.  50)  apply  to 
arsenic  and  other  poisons. 

But  little  is  known  concerning  the  elimination  of  the  metalloidal 
poisons  and  their  salts.  Some  remarks  have  been  elsewhere 
made  on  the  absorption  and  elimination  of  iodide  of  potassium. 
Dr.  Bocker  found  that  phosphoric  acid  was  rapidly  eliminated 
from  the  stomach  without  passing  into  the  intestines.  He  gave 
to  a  dog  fifty-four  drops  of  phosphoric  acid  (containing  eight 
grains  of  anhydrous  acid),  diluted  with  three  parts  of  water.  In 
half  an  hour  afterwards,  barely  a  trace  could  be  found  in  the 
stomach,  and  there  was  none  in  the  intestines.  He  considers 
that  in  a  diluted  state  phosphoric  acid  rapidly  enters  the  blood, 
and  in  combination  with  alkalies,  it  is  speedily  eliminated  in  the 
urine.  From  experiments  on  himself,  he  concludes  that  in  a 
healthy  state  of  body,  as  much  as  one  hundred  drops,  or  fifteen 
grains  of  anhydrous  phosphoric  acid  are  entirely  eliminated,  or 
removed  in  the  urine,  in  from  twenty-four  to  forty-eight  hours 
after  the  acid  has  been  swallowed.  (Reil's  Journ.  fur  Toxi- 
kologie,  1856,  H.  i.  p.  87.)  This  may  account  for  the  occasional 
absence  of  any  trace  of  phosphorus  in  the  bodies  of  persons 
poisoned  by  that  substance. 

Prussic  Acid. —  Poisons  which  are  of  a  liquid  and  volatile 
nature  enter  the  blood,  are  diffused  through  the  body,  and 
eliminated  with  great  rapidity.  Prussic  acid  and  alcohol  furnish 
instances  of  this  rapid  elimination.  Miiller  states  that  a  liquid 
poison  brought  into  contact  with  a  wounded  surface,  may  be 
distributed  through  the  system  by  absorption  in  from  half  a 
minute  to  two  minutes  ;  but  Mr.  Blake  has  inferred  from  his 
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experiments  that  a  poison  may  be  diffused  through  the  body  in 
so  short  a  period  of  time  as  nine  seconds ;  and  he  states  that  an 
interval  of  always  more  than  nine  seconds  elapsed  between  the 
introduction  of  a  poison  into  the  capillaries  or  veins,  and  the 
appearance  of  its  first  effects. 

Kramer  discovered  prussic  acid  in  the  blood  of  an  animal 
which  died  in  thirty-six  seconds  after  its  administration  in  the 
ordinary  way.  Mr.  Waterworth,  formerly  a  pupil  at  Guy's 
Hospital,  gave  to  an  animal  a  fatal  dose  of  prussic  acid,  and  in 
less  than  a  minute  afterwards,  when  all  signs  of  life  had  ceased, 
he  made  an  opening  into  the  chest,  and  tested  the  warm  va- 
pour which  escaped.  In  this  vapour  he  clearly  detected  prussic 
acid.  This  appears  to  establish  the  correctness  of  Mullcr's  view 
in  respect  to  the  very  rapid  diffusion  of  this  poison.  These 
volatile  poisons,  like  the  soluble  gases,  appear  to  be  chiefly  eli- 
minated by  the  lungs.  So  long  as  life  remains,  the  peculiar 
odour  of  the  poison  is  plainly  perceptible  in  the  breath.  That 
portion  of  the  poisonous  compound  which  undergoes  no  change 
in  the  blood,  is  rapidly  carried  off.  Dr.  Lonsdale  found  in  his 
experiments  on  animals,  that  when  life  was  prolonged  beyond 
fifteen  minutes  the  odour  of  prussic  acid  could  not  be  perceived 
either  in  the  blood  or  in  the  cavities  ;  but  if  the  death  of  the 
animal  took  place  within  a  few  minutes  after  the  administration 
of  the  poison,  then  the  odour  might  be  detected  in  the  cavities 
of  the  body  for  eight  or  nine  days  afterwards.  (Ed.  Med.  and 
Surg.  Jour.  vol.  51,  page  52.)  The  power  of  detecting  this 
volatile  poison  by  its  odour  or  vapour  in  a  dead  body,  depends, 
therefore,  on  the  length  of  time  a  person  survives  the  effects. 
If  the  dose  is  small  and  death  is  a  slow  consequence,  then  the 
greater  part,  if  not  the  whole,  may  be  eliminated.  In  general, 
however,  the  dose  is  large,  and  death  takes  place  speedily  ;  hence 
the  poison  may  be  found,  unless  owing  to  its  great  volatility  it 
has  entirely  passed  away  before  the  inspection  is  made. 

After  death,  if  the  body  be  examined  recently  and  it  has  not 
been  too  long  exposed,  prussic  acid  in  the  absorbed  state  may 
be  readily  detected.  I  have  thus  found  it  in  the  blood,  coats  of 
the  stomach,  liver,  and  other  parts.  Dr.  Lonsdale  relied  on  the 
odour  for  determining  its  presence  or  absence,  but  this  is  subject 
to  many  fallacies;  —  a  method  of  fixing  the  acid  by  chemical 
reagents  is  now  exclusively  resorted  to.  This  poison,  unlike 
arsenic  and  antimony,  impregnates  all  parts  of  the  body  at  once, 
and  being  volatile,  it  does  not  remain  fixed  in  the  organs  like 
these  metallic  substances.  If  found  long  after  death,  the  dis- 
covery of  it  must  depend  on  a  large  quantity  remaining  in  the 
body  at  the  time  of  death.  As  to  the  loss  of"  this  poison,  I  may 
remark  that  I  have  found  it  to  escape  when  covered  with  a 
stratum  of  oil  and  the  vessel  was  tightly  closed  with  bladder, 
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Hence,  in  preserving  viscera  for  analysis,  a  sheet  of  tin-foil  should 
be  used  as  a  covering  to  the  bladder. 

The  Alkaloids. —  There  can  be  no  doubt  that  these  powerful 
agents,  of  which  morphia  and  strychnia  may  be  taken  as  types, 
are  absorbed  into  the  blood,  and  diffused  through  the  system 
like  other  poisons.  The  statements  regarding  their  deposition 
in  the  viscera,  and  their  elimination,  are,  however,  of  a  conflicting 
kind.  In  a  remarkable  case  of  poisoning  by  nicotina  in  1847, 
M.  Stas  had  announced  the  discovery  of  this  alkaloid  in  the 
tissues  ;  but  it  is  questionable  whether  this  was  not  some  portion 
of  the  nicotina  which  had  been  imbibed  by  the  organs,  rather 
than  that  which  had  been  absorbed  and  deposited  in  them. 
"  On  three  occasions,"  M.  Stas  observes,  "  during  a  period  of  six 
years,  I  have  discovered  the  alkaloids  in  cases  of  poisoning  :  in 
1845,  at  Bruges,  morphia  was  detected  in  the  viscera  of  a  body 
after  an  interment  of  thirteen  months  ;  in  1847,  morphia  was  also 
detected  in  the  viscera  of  another  body  ;  and  about  this  period,  I 
detected  aconitina  in  a  suspected  liquid  which  had  become  con- 
siderably changed  (profondement  altere)."  The  quantity  of 
morphia  taken  by  the  deceased  persons,  the  period  which  they 
survived,  the  quantity  found  in  the  bodies,  the  viscera  in  which 
it  was  detected,  and  the  tests  upon  which  M.  Stas  relied  to  swear 
positively  to  the  presence  of  morphia  and  aconitina,  are  not 
mentioned.  Although  no  cases  are  given,  or  facts  stated, 
M.  Stas  sums  up  his  memoir  by  the  general  remark  — "  I  have 
applied  the  principles  just  laid  down  (by  his  method  of  re- 
search) to  morphia,  codeia,  strychnia,  brucia,  veratria,  emetina, 
colchicina,  aconitina,  atropia,  and  hyoscyamia  ;  and  I  have  been 
able,  without  the  slightest  difficulty,  to  separate  these  different 
alkaloids  when  previously  mixed  with  foreign  matters."  These 
results,  however,  cannot  be  taken  as  referring  to  the  separation 
of  the  poisons  above  mentioned  (deposited  as  a  result  of  absorp- 
tion) from  the  viscera  of  human  beings  or  animals  which  had 
taken  them  during  life  ;  for  on  this  subject  there  is  no  account 
of  a  single  experiment.  The  analysis  refers  to  the  separation 
"  of  strychnia  and  brucia  from  nux  vomicii,  veratria  from  the 
extract  of  veratrum,  emetina  from  the  extract  of  ipecacuanha, 
colchicum  from  the  wine  of  colchicum,  aconitina  from  an  aqueous 
extract  of  monkshood,  hyoscyamia  from  a  very  old  extract  of 
henbane,  and  finally  atropia  from  an  old  tincture  of  belladonna." 
(Flandin,  Traite  des  Poisons,  iii.  pp.  144  and  255,  1853.)  Facts 
of  this  description  have  a  pharmaceutical  interest,  but  until  the 
results  have  been  verified  by  repeated  trials  in  the  dead  body, 
they  are  of  very  little  value  to  a  medical  jurist.  Some  of  the 
poisons  which  are  here  mentioned  will  destroy  life  in  a  minute 
fractional  proportion  of  a  grain :  and  no  process,  however  delicate, 
can  make  up  for  a  small  quantity  of  poison  distributed  by  the 
circulation  through  an  enormous  mass  of  animal  matter.  For 
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example,  Mr.  Morson  informs  me  that  the  one-hundredth  part  of 
a  grain  of  aconitina  prepared  by  him,  is  a  full  medicinal  dose, 
and  that  the  fiftieth  part  of  a  grain  might  prove  fatal  to  a  human 
being.  When  diffused  through  twenty-eight  pounds  of  blood 
and  spread  through  the  whole  of  the  tissues  of  the  body,  it  would 
be  about  as  easy  to  obtain  aconitina  in  a  dry  and  tangible  form 
from  the  liver,  as  to  procm-e  from  this  organ  in  a  fatal  case  of 
hydrophobia  or  of  serpent-bite,  a  visible  quantity  of  the  poison 
of  rabies,  or  of  the  ophidian  poison  —  echidnine. 

Morphia. —  Among  the  numerous  fatal  cases  of  poisoning  by 
opium  in  this  country,  no  chemist  of  repute,  so  far  as  I  can  ascertain, 
has  announced  the  detection  and  separation  of  absorbed  morphia 
from  the  tissues.  M.  Bouchardat  states,  that  he  has  found  morphia 
as  well  as  atropia  and  daturia  to  be  speedily  eliminated  in  the 
urine  when  these  alkaloids  have  been  prescribed  in  medicinal 
doses.  He  employed  for  this  purpose  a  peculiar  test  composed 
by  weights  of  one  part  of  iodine,  two  parts  of  iodide  of  potassium, 
and  fifty  parts  of  water.  It  gives  a  precipitate  in  the  urine  when 
an  alkaloid  is  present,  but  it  does  not  serve  to  distinguish  one 
alkaloid  from  another.  The  urine  of  rabbits  fed  on  the  leaves 
of  belladonna,  gave  a  precipitate  of  atropia  on  the  addition  of 
the  test.  The  urine  of  opium-eaters  gave  with  the  test  a  precipitate 
of  hydriodate  of  morphia  ;  but  in  this  case,  unless  a  large  excess 
of  the  test  was  used,  the  precipitate  at  first  formed  was  redis- 
solved.  In  a  case  of  poisoning  by  opium  which  was  rendered 
doubtful  by  the  symptoms,  the  use  of  the  test  revealed  the  pre- 
sence of  morphia  in  the  act  of  elimination  by  the  urine.  This 
reagent  indicates  that  in  poisoning  by  opium,  morphia  is  very 
rapidly  eliminated.  A  woman  attempted  to  poison  herself  with 
two  drachms  and  a  half  of  laudanum.  In  three  hours  after 
she  had  taken  the  poison,  the  urine  gave  with  the  above  reagent 
an  abundant  precipitate  of  morphia.  To  test  the  rapidity  of 
elimination,  one  grain  and  a  half  of  crude  Smyrna  opium,  mixed 
with  food,  were  given  to  a  dog.  In  three  hours  there  was  a  slight 
precipitate  of  morphia  on  adding  the  test  ;  in  five  hours  there 
was  a  well-marked  precipitate  ;  in  seven  hours  it  was  still  per- 
ceptible, but  in  eight  hours  and  a  half  from  the  time  at  which 
the  close  was  given  there  was  not  a  trace.  A  repetition  of  the 
experiment  on  the  same  dog  produced  like  results.  When  an 
interval  of  twenty-four  hours  was  allowed  to  elapse,  there  was 
no  precipitate.  Hence  the  alkaloid  may  not  be  found  unless 
sought  for  within  from  seven  to  ten  hours  after  the  poison  has 
been  taken.  To  insure  precipitation,  the  supernatant  urine  should 
be  poured  off  and  a  fresh  portion  of  the  test  added.  The  urine 
of  a  patient  taking  three  quarters  of  a  grain  of  opium  in  two 
doses  daily,  yielded  faint  traces  of  morphia;  but  it  was  only 
clearly  precipitated  when  the  test  was  added  in  great  excess  to 
the  urine  recently  voided.  When  carbonate  of  ammonia  had 
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been  produced  in  the  urine  as  a  result  of  decomposition,  the  test 
failed  to  act.  A  female  took  one  grain  and  a  half  of  crude 
opium  at  night.  A  small  quantity  of  urine  voided  at  night  gave 
a  slight  precipitate  of  morphia,  but  that  which  was  passed  at 
noon  on  the  following  day,  gave  no  precipitate.  (Supplement  a 
l'Annuaire  de  Therapeutique,  1856,  p  223. )  These  results  confirm 
the  observations  of  Bernard,  namely  that  the  poisonous  alkaloids 
are  rapidly  carried  out  of  the  body.  In  about  twelve  hours  after 
a  small  medicinal  dose  has  been  taken,  none  may  be  found. 

M.  Bussy  found  in  giving  to  a  dog  an  aqueous  solution  of 
extract  of  belladonna,  that  in  fifteen  minutes  there  was  a  per- 
ceptible dilatation  of  the  pupils  of  the  eyes,  a  clear  proof  that 
atropia  had  been  absorbed  and  had  so  far  saturated  the  blood 
as  to  paralyse  the  ciliary  nerves.  (Ann.  d'Hygiene,  1847,  ii.  p. 
418.) 

Strychnia.  —  The  same  remark  applies  to  nux  vomica  as  to 
opium.  Notwithstanding  the  large  number  of  fatal  cases  of 
poisoning  by  this  substance,  which  have  occurred  in  England, 
and  the  fact  that  death  is  uniformly  caused  by  the  strychnia 
which  is  contained  in  it,  no  chemist  has  yet  succeeded  in  separat- 
ing the  alkaloid  strychnia  in  an  absorbed  state  from  the  blood, 
tissues,  or  soft  organs  of  the  body.  How  is  this  to  be  explained  ? 
Men  who  have  shamelessly  stated  on  oath  that  there  is  no  poison 
so  easy  to  detect,  have,  when  cases  have  actually  occurred  to 
them,  shrunk  from  the  responsibility  of  testing  their  theories 
by  facts,  and  have  declined  to  place  in  jeopardy  their  reputations 
for  accuracy  by  endeavouring  to  extract  the  alkaloid  from  the 
liver  of  a  human  being  poisoned  by  nux  vomica.  Knowing  well 
that  an  animal  that  dies  from  nux  vomica  dies  from  absorbed 
strychnia,  they  have  contented  themselves  with  seeking  for  nux- 
vomica  powder  and  extracting  strychnia  from  it.  Even  with 
regard  to  the  alkaloid,  strychnia,  itself,  among  fourteen  fatal  cases 
which  had  occurred  up  to  the  time  of  the  trial  of  William 
Palmer  in  May,  1856,  chemical  science  was  a  blank.  In  no  one 
instance  had  strychnia  been  obtained  from  the  tissues  of  a  per- 
son poisoned  by  it,  and  in  the  greater  number  of  instances  it  had 
not  even  been  found  in  the  stomach  in  an  unabsorbed  state,  i.  e. 
as  the  residue  or  surplus  of  the  poisonous  dose,  which  had 
caused  death. 

In  the  year  1827,  Verniere  showed  by  an  ingenious  physio- 
logical experiment  that  the  poison  of  nux  vomica  (strychnia) 
entered  the  venous  blood  by  absorption,  and  that  the  blood  thus 
impregnated,  when  transfused  into  another  animal,  produced  the 
usual  symptoms  of  poisoning.  It  is  probable  that  if  a  very  large 
dose  of  nux  vomica  could  be  given  to  one  animal,  and,  while  labour-  j 
ing  under  its  effects,  a  sufficient  quantity  of  blood  could  be  taken  I 
from  it  and  transfused  into  the  body  of  another,  it  might  be  found 
that  this  liquid  would  act  as  a  poison  and  cause  death.  There  are, 
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however,  insuperable  obstacles  to  the  performance  of  such  an  ex- 
periment; because  if  a  large  dose  of  poison  be  given  to  the  first 
animal,  it  may  die  before  a  sufficient  quantity  of  blood  be  trans- 
fused from  it.  If  a  small  quantity  of  poison  be  given,  or  a  small 
quantity  of  blood  be  transfused,  no  fair  inference  could  be  drawn 
from  the  results ;  if  a  large  quantity  of  blood  be  transfused,  this 
might  cause  the  death  of  the  animal  which  lost  the  blood,  and  yet 
not  be  sufficient  to  produce  fatal  effects  in  the  other. 

The  rapidity  with  which  strychnia  is  absorbed  and  diffused 
through  the  body,  varies  probably  according  to  many  circum- 
stances. On  the  fact  of  its  diffusion,  there  is  one  set  of  experi- 
ments by  Mr.  Blake :  he  found,  on  introducing  the  nitrate  of 
strychnia  into  a  vein,  that  the  action  of  the  poison  on  the  spinal 
cord  was  manifested  by  tetanic  convulsions  in  sixteen  seconds  in 
the  horse,  in  twelve  seconds  in  the  dog,  in  six  and  a  half  seconds 
in  the  fowl,  and  in  four  and  a  half  seconds  in  the  rabbit.  Severe 
symptoms  cannot  be  produced  until  the  poison  is  diffused  through 
the  circulation  ;  and  the  more  rapidly  it  enters  the  blood,  the 
more  speedily  do  the  effects  appear.  This  shows  how  largely 
absorption  must  be  concerned  in  the  operation  of  the  poison. 
Dr.  Christison  killed  a  dog  in  two  minutes,  with  the  sixth  part  of 
a  grain  dissolved  in  alcohol,  injected  into  the  chest ;  and  a  wild 
boar  was  killed  in  ten  minutes  with  one-third  of  a  grain.  An 
instance  has  been  privately  communicated  to  me,  in  which  a  man 
died  in  ten  minutes  from  a  dose  of  ten  grains  !  This  is  the  most 
rapid  case  of  death  yet  known  ;  and  there  must  have  been  here 
very  speedy  absorption  and  diffusion.  Dr.  Harley  injected  one- 
twelfth  of  a  grain  of  acetate  of  strychnia  in  solution,  into  the 
jugular  vein  of  a  full-grown  dog ;  in  four  seconds  the  animal 
became  tetanic,  and  in  twenty-eight  minutes  it  died. 

In  these  cases  the  absorption  of  the  poison  is  inferred  from  the 
physiological  effects  produced,  and  not  from  the  chemical  demon- 
stration of  its  presence  in  the  blood  and  tissues. 

With  respect  to  the  detection  and  separation  of  the  poison  from 
the  blood  and  tissues,  the  results  are  not  satisfactory.  We  look 
in  vain  in  the  treatises  of  Orfila,  Christison,  and  the  more  recent 
works  of  Galtier  and  Flandin,  Casper,  Otto,  and  Bocker,  for  any 
instance  in  which  absorbed  strychnia  has  been  detected  either  in 
the  human  being  or  in  animals  ;  and  this  remark  may  be  ex- 
tended to  the  other  alkaloids  generally.  Since  recent  events 
have  directed  particular  attention  to  this  subject,  it  has  been 
announced  that  in  numerous  experiments  strychnia  has  been  de- 
tected in  the  blood  and  tissues. 

Dr.  Ogston  states,  that,  in  a  case  of  poisoning  by  strychnia, 
he  found  traces  of  the  poison  in  four  ounces  of  blood.  Dr. 
M'Adam  states  that  he  detected  strychnia  in  the  tissues  of  a  cat 
which  died  in  fifty-six  minutes  after  a  quarter  of  a  grain  had 
been  given.  This  gentleman  also  states  that  he  found  it  in  the 
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urine  voided  by  a  dog,  only  nine  minutes  after  half  a  grain  had 
been  given  to  the  animal.  The  dog  was  not  at  the  time  suffering 
from  symptoms  of  strychnia-poisoning  !  This  result  shows  that 
the  urine  is  one  medium  of  elimination,  and  that  the  removal  of 
the  poison  from  the  system  by  this  channel  may,  in  some  instances, 
go  on  with  extraordinary  rapidity  (Guy's  Hosp.  Reports,  Oct. 
1856,  p.  393).  In  a  horse  killed  in  two  hours  by  thirty-two 
grains  given  in  divided  doses,  Dr.  M'Adam  found  strychnia  in 
the  muscles,  blood,  and  urine  contained  in  the  bladder.  He  did 
not  detect  it  in  the  liver,  lungs,  spleen,  kidneys,  or  heart.  (Phar- 
maceutical Journal,  August,  185G,  p.  12&)  Dr.  Cowan,  of 
Glasgow,  poisoned  three  dogs,  by  giving  to  each  of  them  one 
quarter  of  a  grain  of  strychnia.  Dr.  Anderson  found  traces  of 
the  poison  in  the  liver  of  one  dog,  and  Dr.  Eastern  found  it  in  the 
urine  of  another.  In  the  Guy's  Hospital  Reports  for  'October, 
1856,  (p.  270,)  I  have  fully  detailed  the  experiments  on  this 
subject  which  formed  the  basis  of  the  evidence  for  the  prosecution 
and  defence  in  the  ease  of  Reg.  v.  Palmer  (Central  Criminal 
Court,  May,  1856).  One  of  the  witnesses  retained  for  the  de- 
fence on  that  occasion,  professes  to  have  since  found  strychnia 
deposited  in  the  bones  of  animals  as  a  result  of  absorption.  (See 
Pharmaceutical  Journal,  April,  1857,  p.  497.) 

On  the  other  hand,  Dr.  Ilarley,  of  University  College,  examined 
the  blood  taken  from  the  heart  and  large  vessels  of  a  dog  killed 
by  the  twelfth  part  of  a  grain  of  acetate  of  strychnia  injected  into 
the  jugular  vein.  The  animal  was  tetanic  in  four  seconds,  and 
died  in  twenty-eight  minutes.  The  blood,  on  chemical  analysis, 
yielded  no  strychnia.  Mr.  Horsley,  of  Cheltenham,  examined  the 
blood  and  tissues  of  the  dog  which  he  poisoned  (ante,  p.  30), 
but  no  strychnia  could  be  detected.  He  sent  me  a  portion  of  the 
blood  of  the  dog,  equivalent  to  about  two  ounces,  and,  on  analysis, 
I  did  not  find  in  it  the  slightest  indication  of  the  presence  of 
strychnia.  Dr.  De  Vry,  of  Rotterdam,  poisoned  a  dog  with  a 
solution  of  nitrate  of  strychnia  introduced  into  a  wound,  and 
immediately  after  death  he  examined  four  ounces  of  the  blood 
of  the  animal,  but  not  the  least  trace  of  strychnia  could  be  found 
in  it.  In  another  experiment  in  which  a  dog  was  poisoned  in 
four  days  by  half  a  grain  of  strychnia,  in  divided  doses,  the 
chemical  analysis  led  to  a  perfectly  negative  conclusion,  not  only 
in  the  blood  and  tissues  but  in  all  parts  of  the  body.  (Pharma- 
ceutical Journal,  March,  1857,  p.  450.)  Dr.  Crawcour,  of  New 
Orleans,  gave  half  a  grain  of  strychnia  to  a  rabbit ;  the  animal 
died  in  half  an  hour.  No  trace  of  strychnia  could  be  found  in 
any  part  of  the  body.  (New  Orleans  Med.  Gazette,  Sept.  1856, 
p.  387.)  Dr.  Penny,  of  Glasgow,  examined  the  brain  and  spinal 
marrow  of  a  dog,  poisoned  by  strychnia,  without  detecting  a  trace 
of  the  poison.  It  has  been  asserted  that  strychnia  is  eliminated 
by  the  urine;  and  experiments  on  animals,  in  reference  to  this 
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point,  have  been  cited.  In  a  case  of  poisoning  by  strychnia, 
which  occurred  to  Dr.  Geoghegan,  of  Dublin,  in  1856,  thirty 
ounces  of  urine  passed  by  tbe  patient  from  the  fihli  to  the  thirty- 
first  hour  after  symptoms  had  commenced,  when  carefully 
analysed,  did  not  yield  any  trace  of  strychnia.  Dr.  De  Vry 
examined  the  urine  passed  in  twenty-four  hours  by  a  patient 
taking  half  a  grain  of  nitrate  of  strychnia  daily,  medicinally,  but 
he  did  not  find  in  it  the  least  trace  of  the  alkaloid.  (Pharm. 
Jour.,  March,  1857,  p.  450.)  Observations  made  on  the  human 
subject  do  not  support  the  view  that  absorbed  strychnia  is  either 
constantly  eliminated  by  the  urine  or  always  deposited  in  the 
tissues  so  as  to  admit  of  separation  by  chemical  processes  after 
death.  A  case  of  some  interest  occurred  to  Mr.  Wilkins,  of 
Newport,  in  the  Isle  of  Wight,  in  February,  1857.  A  gentleman 
died,  under  the  usual  symptoms,  in  about  six  hours  after  taking 
three  grains  of  strychnia  for  the  purpose  of  self-destruction. 
The  long  period  which  he  survived  was  most  favourable  for  the 
diffusion  and  deposition  of  the  poison.  The  blood  and  the  heart 
were  examined  by  the  late  Mr.  Scanlan  and  myself ;  portions  of 
the  liver  and  lungs  were  examined  by  Dr.  Christison  and  Dr. 
Douglas  Maclagan,  of  Edinburgh;  and  one  kidney  was  examined 
by  Dr.  Geoghegan,  of  Dublin.  The  result  was,  no  trace  of 
absorbed  strychnia  was  detected  in  any  one  part. 

It  is  quite  clear,  therefore,  from  these  negative  results  obtained 
by  gentlemen  many  of  whom  could  have  had  no  intention  to  uphold 
a  foregone  conclusion,  that  strychnia  is  one  of  the  alkaloids  which 
in  some  cases  is  either  speedily  eliminated,  or,  if  deposited  in  the 
tissues  so  altered  in  its  nature,  or  diffused  in  so  small  a  quantity, 
that  the  most  refined  chemical  processes  at  present  known  can- 
not separate  it.  To  assert  that  the  minutest  quantity  of  this  poison 
can  always  and  under  all  circumstances,  be  detected  in  the  hu- 
man body,  because  an  almost  infinitesimal  quantity  can  be  detected 
out  of  it,  is  not  merely  a  simple  absurdity  but  an  untruthful 
statement,  calculated  to  mislead  a  jury  and  to  deceive  the  public. 
Certain  analysts  may  never  fail  to  detect  absorbed  strychnia  in 
cases  in  which  they  know  it  has  been  administered  :  —  their 
sagacity  is  of  the  ex-post-facto  kind  ;  but  looking  to  what  has  been 
discovered  respecting  the  absorption,  deposition,  and  elimination 
of  such  poisons  as  arsenic  and  antimony  (so  easy  of  detection)  it 
is  only  reasonable  to  suppose  that  strychnia  is  not  an  exception  to 
the  variations  to  which  they  are  known  to  be  subject, —  namely, 
that  it  may  be  found  in  one  organ  and  not  in  another,  and  that 
at  one  time  the  body  may  yield  evidence  of  its  presence  while 
at  another  time  there  may  be  no  such  evidence  forthcoming. 
One  of  the  most  recent  experimentalists  on  this  subject,  states 
that  the  alkaloids,  strychnia,  nicotina,  morphia,  and  prussic 
acid,  are  rapidly  eliminated.  (Lecons  sur  les  Effets  des  Sub- 
stances Toxiques,  par  M.  Bernard,  1857,  p.  100.)    According  to 
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his  view,  these  alkaloids  arc  either  not  deposited  in  the  organs, 
or  are  speedily  removed  from  them, — a  conclusion  which  is  sup- 
ported by  the  negative  results  of  the  analysis  made  by  Dr. 
Christison,  Dr.  Geoghegan  and  myself,  in  the  case  referred  to 
me  by  Mr.  Wilkins,  as  well  as  by  the  experiments  of  Dr.  De  Vry , 
Mr.  Horsley,  and  others. 

Before  the  year  1839,  arsenic  and  antimony  had  not  been 
found  in  the  blood  and  tissues  of  persons  who  had  been  poisoned 
by  these  substances,  and  it  is  not  improbable  that  improvements 
in  chemical  research  may  enable  a  chemist  hereafter  to  separate 
strychnia  and  other  alkaloids  from  the  blood,  with  the  same 
facility  as  arsenic  or  antimony,  provided  these  organic  alkaloids 
are  retained  in  the  system  and  are  as  little  liable  to  change 
as  the  two  metals  above  mentioned.  (See  post,  Causes  of  Non- 
detection  of  Poisons. ) 

In  reference  to  the  detection  of  the  other  alkaloids  in  an  absorbed 
state,  there  is  an  absence  of  facts.  That  they  enter  the  blood  by 
absorption  is  placed  beyond  doubt,  but  whether,  when  there,  they 
are  partially  changed,  or  deposited  unchanged  in  the  organs,  has 
not  yet  been  satisfactorily  established  by  experiment.  I  have  else- 
where published  some  observations  on  this  subject  (Guy's  Hospital 
Reports,  Oct.  1856),  and  the  researches  of  Dr.  De  Vry,  of  Rotter- 
dam, have  more  recently  led  him  to  the  conclusion  that  that 
part  of  the  alkaloid  strychnia  which  acts  mortally,  is  decomposed, 
in  the  living  body.  (Pharm.  Journal,  March,  1857,451.)  The 
examination  of  a  large  number  of  cases  in  the  human  subject 
can  alone  lead  to  a  satisfactory  settlement  of  this  important 
question.  A  Court  of  law  has  to  deal  with  the  fact,  and  not  with 
the  theory.  Absorbed  strychnia  is  stated  to  have  been  found 
in  the  tissues  of  animals  on  various  occasions,  while  other  chemists 
have  not  succeeded  in  finding  it  in  human  beings  or  in  animals 
to  which  it  had  been  administered,  and  where  it  was  clearly  the 
cause  of  death.  It  is  obvious,  from  statements  which  have 
been  published,  that  those  who  assert  they  have  invariably  found 
absorbed  strychnia,  are  quite  prepared  to  swear  to  its  presence  in 
the  dead  body  from  results  and  in  quantities  which  admit  of  no 
kind  of  corroboration  whatever.  When  this  sort  of  evidence  is 
adduced  for  the  purpose  of  leading  a  man  to  the  scaffold  instead 
of  saving  him  from  it,  we  shall  be  able  to  judge  whether  it  will 
equally  receive  the  sanction  of  a  Court  of  law,  and  the  tem- 
porary sympathy  of  the  public.  At  the  same  time,  without  deny- 
ing to  these  ardent  experimentalists  the  privilege  of  swearing 
to  any  extent  they  please,  so  far  as  their  own  experience  is  con- 
cerned, it  is  unreasonable  to  expect  that  their  oaths  should  be 
allowed  to  neutralise  or  bind  the  experience  of  others. 
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CHAPTER  5. 

ABSORPTION,    DEPOSITION,    AND    ELIMINATION    OF  ALCOHOL  

LOCAL  EFFECTS  OF  POISONS  CORROSIVE  SUBSTANCES  VE- 
GETABLE POISONS  —  REMOTE  OR  SYSTEMIC  ACTION  OF  POISONS 

■ — THE  CAUSE  OF  DEATH  CHANGES  PRODUCED  BY  VARIOUS 

POISONS  IN  THE  BLOOD  —  ACTION  OF  PRT.TSSIC  ACID  AND 
OXIDE  OF  CARBON — PRODUCTION  OF  POISONS  IN  THE  BLOOD 

 EFFECTS    OF  DEPOSITION  IN  THE   ORGANS  ELIMINATION 

OF  SULPHURETTED  HYDROGEN  BY  THE  LUNGS. 

Alcohol. — The  absorption,  deposition,  and  elimination  of  alcohol 
was  established  many  years  since  by  the  experiments  of*  Dr. 
John  Percy.  Dr.  Cooke,  and  Dr.  Ogston,  of  Aberdeen,  had 
announced  that  they  had  found  an  alcoholic  liquid  effused  in 
the  ventricles  of  the  brain  of  drunkards.  Dr.  Percy's  obser- 
vations do  not  confirm  this  statement,  but  they  show  that  alcohol 
is  conveyed  by  absorption  and  temporarily  fixed  in  the  brain 
and  liver.  Six  ounces  of  alcohol  (S.  G.  '850)  injected  into  the 
stomach  of  a  dog,  killed  the  animal  in  an  hour  and  ten  minutes. 
The  brain  yielded  by  distillation  with  water  a  small  quantity  of 
liquid,  having  the  properties  of  alcohol.  The  blood  contained 
none.  In  a  second  experiment  two  ounces  of  alcohol  were 
injected,  and  in  an  hour  and  twenty  minutes  the  animal  was 
destroyed.  The  brain,  blood,  urine,  and  bile  yielded  an  appre- 
ciable quantity  of  alcohol.  In  other  experiments  of  a  similar 
kind,  blood  was  found  generally  in  the  brain,  but  not  uniformly 
in  the  blood  or  urine.  In  a  dog  which  lived  twelve  hours  after 
the  injection  of  two  ounces,  alcohol  was  not  found  in  the  brain  or 
blood,  but  it  was  found  in  the  bile  and  contents  of  the  stomach. 
In  the  case  of  an  adult  who  died  from  drinking  a  quantity  of 
rum,  alcohol  was  separated  by  Drs.  Christison  and  Percy  as  a 
result  of  distillation  from  the  substance  of  the  brain  ;  but  in  a 
case  in  which  a  man  survived  three  days,  none  was  found.  The 
rapidity  with  which  alcohol  is  absorbed  and  diffused  is  indicated 
by  the  following  experiment.  About  two  and  a  half  ounces  of 
alcohol  ("850)  were  injected  into  the  stomach  of  a  dog.  The 
death  of  the  animal  was  almost  instantaneous  ;  both  circulation 
and  respiration  were  simultaneously  arrested.  The  brain  was 
distilled  in  sixteen  minutes  after  death,  and  a  small  quantity  of 

1  alcohol  obtained  ;  the  blood  also  yielded  alcohol,  and  an  alco- 
holic smell  was  perceptible  in  the  viscera  of  the  chest  and  in  the 

I  brain.  It  is  remarkable  that  although  the  animal  died  in  less 
than  two  minutes,  nothing  was  found  in  the  stomach.  This 
experiment  shows  that  alcohol  penetrates  very  quickly  to  all 
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parts  of  the  body,  and  it  meets  a  difficulty  which  has  been  raised 
respecting  the  action  of  poisons  by  absorption.  But  for  the 
discovery  of  alcohol  in  the  blood  and  brain,  this  is  precisely  a 
case  in  which  death  would  have  been  set  down  to  sympathy. 
(Experimental  Inquiry  on  Alcohol  in  the  Brain,  by  John  Percy, 
M.D.,  1839.  p.  61.)  Elimination  appears  to  be  very  rapid.  It  takes 
place  chiefly  by  the  lungs, — a  fact  indicated  by  the  odour  of  the 
breath  in  man  and  animals.  The  following  experiment  on  a  dog 
shows  how  soon  all  traces  of  alcohol  may  disappear.  Three 
ounces  of  a  specific  gravity  of  "850  were  injected  into  the  stomach. 
The  animal  died  in  about  eight  hours ;  not  a  trace  of  alcohol 
was  detected  in  the  brain,  blood,  bile,  and  contents  of  the 
stomach,  (Op.  cit.  p.  67.)  Thus  then,  this  was  a  case  of  death 
from  poison  after  complete  decomposition  and  elimination  :  in 
eight  hours  the  whole  of  the  poison  had  disappeared  (ante,  p. 
38).  As  a  fact  indicative  of  the  uncertainty  of  the  chemical 
results  in  alcoholic  poisoning,  another  experiment  may  be  men- 
tioned. Eight  ounces  of  alcohol  (at  *850)  were  injected  in  two 
doses  into  the  stomach  of  a  dog.  The  animal  was  killed  by 
prussic  acid  in  two  hours  and  a  half.  No  alcohol  was  found  in 
the  brain.  These  experiments  show  that  the  absorption  and  elimi- 
nation of  alcohol  take  place  rapidly,  and  that  in  a  few  hours  all 
traces  may  disappear,  and  that  in  spite  of  this  disappearance,  an 
animal  may  die  from  the  effects.  Dr.  Percy  did  not  find  alcohol 
in  the  fluid  sometimes  effused  in  the  ventricles,  but  he  believes 
that  it  is  generally  diffused  through  the  substance  of  the  brain. 
It  may  be  found  occasionally  in  the  blood,  but  it  may  be  sepa- 
rated with  great  facility  from  the  bile  and  the  liver.  It  does 
not  appear  to  be  eliminated  to  any  extent  by  the  urine  :  he 
separated  it  only  once  from  the  urine  of  dogs,  and  he  once 
obtained  evidence  of  its  presence  in  the  distillation  of  five  ounces 
of  human  urine.  The  test  employed  for  the  detection  of  alcohol 
in  these  experiments  was  distillation  with  or  without  water,  recti- 
fication by  carbonate  of  potash,  and  the  combustibility  as  well 
as  a  power  of  dissolving  camphor  in  the  liquid  obtained.  Accord- 
ing to  the  researches  of  MM.  Bouchardat  and  Sandras,  alcohol 
passes  undecomposed  into  the  blood,  but  it  is  not  eliminated  by 
any  secretory  organ  :  a  small  portion  only  escapes  by  the  lungs, 
and  may  be  collected  in  the  gases  and  vapours  exhaled.  If  the 
quantity  absorbed  be  large,  the  arterial  blood  retains  the  colour 
of  venous,  and  may  give  rise  to  asphyxia.  The  oxygen  received 
into  the  lungs  during  respiration,  transforms  a  portion  of  the 
alcohol  into  water  and  carbonic  acid ;  but  acetic  acid  may  even 
be  a  product  of  intermediate  conversion.  Alcohol  and  the  com- 
pounds derived  from  it  disappear  very  rapidly  from  the  system. 
(Comptes  Bendus,  1846.)  The  tendency  of  alcohol  appears 
to  be  rather  to  diminish  the  secretion  of  urine.  (Med.  Gaz. 
vol.  xxxviii.  p.  430.) 
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Local  effects  of  poisons.  —  This  may  be  regarded  as  a  sum- 
mary of  the  facts  at  present  known  regarding  the  absorption, 
deposition,  and  elimination  of  poisons.  There  are  some  sub- 
stances of  the  absorption  of  which  there  can  be  no  doubt, 
although  their  presence  in  the  blood  and  tissues  may  not  be 
demonstrable  either  physiologically  or  chemically  ;  but  con- 
sidering the  facts  already  known  regarding  this  process,  it  is 
reasonable  to  infer  that  all  poisons  sooner  or  later  enter  into 
and  circulate  with  the  blood.  Is  this  absorption,  however,  in 
all  cases  a  necessary  antecedent  of  their  fatal  action  ?  In 
some  instances,  as,  with  reference  to  corrosive  poisons,  the  mine- 
ral acids,  the  nitrate  of  silver,  and  other  substances  which  pro- 
duce local  chemical  changes,  although  the  substance  is  sooner  or 

!  later  absorbed,  absorption  does  not  appear  to  be  necessary  to 
the  poisonous  action.  The  fatal  effects  of  these  substances  can 
only  be  ascribed  to  the  extensive  local  changes  produced  in  the 

i  form  of  inflammation,  ulceration,  gangrene,  or  chemical  corrosion. 
Some  poisons  have  a  strong  local  action  as  irritants  or  corro- 

1  sives,  and  at  the  same  time  are  taken  up  by  the  absorbents,  and 
probably  produce  their  fatal  effects  by  absorption,  e.  g.  phos- 
phorus and  cantharides.  Arsenic  and  antimony  although  capable 
of  producing  by  local  action  severe  inflammation  of  the  stomach 

ij  and  bowels,  must  be  regarded  as  poisons  acting  by  absorption. 

|{  The  blood  and  the  tissues  are  everywhere  penetrated  by  them 
before  death  ;  a  few  grains  of  either  substance  placed  in  a  bag 
and  introduced  into  a  wound  in  the  cellular  membrane,  or  placed 
on  an  ulcerated  surface,  will  produce  all  the  effects  of  poisoning 
without  local  change  ;  and  persons  have  died  from  the  effects  of 
arsenic  and  antimony  taken  by  the  stomach,  in  cases  in  which 
few  or  no  morbid  changes  were  observed  in  this  organ  or  in  the 

1  intestines.  On  all  occasions,  therefore,  arsenic  may  be  regarded 
as  producing  its  noxious  effects  by  poisoning  the  blood.  Inflam- 
mation of  the  stomach  or  bowels  may  or  may  not  accompany 
this  action,  but  until  the  arterial  blood  is  poisoned  as  a  result  of 
absorption,  there  is  no  reason  to  believe  that  it  operates  fatally. 
The  symptoms  are  much  the  same  in  character  whether  the 

I  poison  be  absorbed  through  a  wound  or  through  the  mucous 

j  membrane  of  the  stomach.  The  only  difference  observed  will 
be  in  the  rapidity  of  their  occurrence  and  progress. 

Poisons  susceptible  of  absorption,  which  have  no  local  chemical 
action,  may  produce  local  effects  on  the  nerves  of  a  part.  This 
effect  may  be  manifested  through  the  comparatively  non-ab- 
sorbent skin.  It  has  been  stated,  but  on  doubtful  authority,  that 
a  person  has  died  from  the  effects  of  anhydrous  prussic  acid 
dropped  on  the  unbroken  skin.  If  so,  death  may  have  been 
really  caused  by  the  respiration  of  the  vapour,  and  not  by  ab- 

I  sorption  or  local  action.  I  have  elsewhere  made  some  remarks 
on  this  subject  (see  ante,  p.  23.)    The  local  effect  here  alluded 
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to  may  be,  and  generally  is,  confined  to  the  sentient  extremities 
of  the  nerves  only,  manifested  by  the  occurrence  of  tingling 
numbness  or  paralysis.  It  is  well  known  that  aconitina,  morphia, 
and  prussic  acid  are  capable  of  affecting  the  nerves,  if  they 
remain  sufficiently  long  in  contact  with  a  part:  and  many  ex- 
periments have  proved  that  even  the  nerves  supplying  the 
hollow  viscera,  through  which  sensation  is  not  manifested,  are 
equally  susceptible  of  this  local  action.  Opium  applied  directly 
to  the  intestines  has  been  known  to  put  an  end  to  their  peristaltic 
motion;  and  the  same  phenomenon  was  accidentally  observed 
by  Addison  and  Morgan  in  their  experiments  with  the  ticunas 
poison.  There  are,  however,  no  conclusive  experiments  to  show 
that  the  impression  indicated  by  paralysis  of  motion  or  sensation, 
is  actually  conveyed  through  the  nerves.  On  the  contrary,  the 
impression  appears  to  be  essentially  local,  or  restricted  to  the 
pirt  touched  by  the  poison.  The  numbness  produced  by  prussic 
acid  on  the  skin  is  confined  to  that  part  only  to  which  the  acid 
is  directly  applied:  it  docs  not  appear  to  extend  in  any  percep- 
tible degree  beyond  this  part.  The  experiments  of  M.  Serres 
with  liquid  ether  have  furnished  similar  results.  Having  laid 
bare  the  nerves  of  the  thighs  of  several  rabbits,  and  placed  them 
in  contact  with  a  sponge  dipped  in  ether,  it  was  observed  that 
the  sensibility  of  the  nerve  was  destroyed  at  the  points  imme- 
diately in  contact  with  the  ether,  but  the  entire  sense  of  feeling 
remained  in  the  portion  of  nerve  above  the  point  immersed  in 
ether.  In  order  to  determine  how  far  exposure  to  air  affected 
the  results,  two  nerves  were  laid  bare ;  one  was  immersed  in 
ether,  and  the  other  simply  exposed  to  the  air :  in  five  minutes 
the  nerve  in  ether  was  dead  to  all  sensation,  even  on  the  appli- 
cation of  pincers,  while  the  nerve  exposed  to  air  retained  all  its 
sensibility  and  power  of  exciting  contraction.  The  application 
of  tincture  of  nux  vomica,  strychnia  or  its  salts,  to  the  nerve 
in  ether  did  not  produce  the  least  sign  of  sensibility  or  power  of 
contraction.  (Academy  of  Sciences,  February  8,  1847.)  Expe- 
riments of  a  similar  kind,  and  with  like  results,  have  been  per- 
formed with  chloroform.  Hence  this  liquid  has  been  much  used 
as  a  local  anaesthetic.  (Med.  Gaz.  vol.  xliii.  p.  79.)  The  local 
action  of  belladonna  in  paralysing  the  ciliary  nerves  and  causing 
dilatation  of  the  pupil  is  a  well-known  phvsiological  fact.  It 
produces  dilatation  of  the  pupil  of  one  eye  without  disturbing  vision 
or  causing  dilatation  of  the  pupil  of  the  other  eye.  Miiller  considers 
that  this  is  a  local  action  on  the  nerves  :  if  so,  it  differs  from  ; 
other  local  actions  in  being  transmissible  to  a  certain  distance  by 
the  nerves.  Some  physiologists  believe  that  absorption  is  ne- 
cessary to  this  action,  and  when  we  consider  that  dilatation  of 
the  pupils  is  a  well-marked  symptom  of  poisoning  by  belladonna, 
if  taken  into  the  stomach,  this  belief  appears  to  be  well- 
founded.    In  the  general  action  of  the  poison,  however,  both 
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pupils  are  dilated,  while  in  the  local  application  of  it,  only  that 
pupil  is  dilated  corresponding  to  the  eye  to  which  the  belladonna 
is  applied.  The  difference  between  the  local  action  indicated 
by  physical  change,  and  that  which  is  unaccompanied  by  any 
such  change,  is,  that  in  general  the  former,  being  chemical,  takes 
place  equally  in  the  dead  and  the  living  —  the  latter,  which  may 
be  described  as  physiological,  is  observed  in  the  living  subject 
only. 

The  application  of  strychnia  to  a  nerve  does  not  produce  the 
effects  of  poisoning,  and  a  nerve  cannot  serve  as  a  channel  for 
the  introduction  of  the  poison  into  the  system.  Dr.  Harley,  in 
one  experiment,  cut  through  all  the  tissues  of  the  hind  leg  of  a 
frog,  excepting  the  nerve,  which  still  served  to  attach  the  limb 
to  the  body.  The  leg  thus  hanging  only  by  the  nerve  was  in- 
troduced into  a  solution  of  strychnia;  but  not  the  slightest  symp- 
tom of  poisoning  ensued.  In  another  frog  the  tissues  of  a  hind 
leg,  including  the  nerves,  Avere  cut  completely  through,  with  the 
exception  of  the  femoral  artery  and  vein,  which  alone  kept  up  a 
communication  between  the  body  and  amputated  limb.  Symp- 
toms of  poisoning  appeared  soon  after  the  limb  was  placed  in  the 
same  solution  of  strychnia.  (Phvsiological  Action  of  Strychnia, 
1856,  p.  6.) 

The  last-mentioned  experiments  show  that  strychnia,  although 
it  most  powerfully  affects  the  nervous  system,  exerts  no  local 
action  on  the  nerves.  They  further  prove  that  the  channel  by 
which  the  body  is  poisoned  and  the  symptoms  are  manifested 
is  the  blood.  The  poison  of  the  viper,  and  of  poisonous  serpents 
generally,  appears  to  have  a  remarkable  local  action.  When  a 
drop  of  this  poison,  which  is  a  clear  viscid  fluid,  is  introduced 
into  a  wound,  the  edges  of  the  wound  become  black,  and  the 
part  inoculated,  as  well  as  the  whole  limb,  begins  to  swell. 
There  is  at  the  same  time  a  discharge  of  a  bloody  liquid.  (Ber- 

!  nard,  op.  cit.  p.  391.) 

It  was  formerly  supposed  that  the  noxious  influence  exerted 
by  poisons  on  organs  at  a  distance  from  the  part  to  which  they 
were  applied  was  the  result  of  a  local  effect  transmitted  through 
the  nerves, — that  the  poison  acted  directly  and  exclusively  on 
the  nervous  system.  This  was  termed  an  action  by  sympathy. 
It  was  believed  that  some  of  these  agents  produced  their  effects 
with  a  rapidity  too  great  to  render  it  possible  for  them  to  be 

I  absorbed  and  distributed  through  the  blood.  Animals  have 
been  killed  in  two  or  three  seconds  by  prussic  acid ;  and  conia, 
as  well  as  some  other  poisons,  have  been  found  to  act  with 
equal  rapidity.  Recent  experimental  researches  tend  to  show 
that,  however  rapid  the  effects,  they  are  still  for  the  most  part 
reconcilable  with  the  view  that  a  poison  enters  the  blood  before 
it  begins  to  manifest  its  action  on  the  body.  It  has  been  stated 
that  poisons  are  transmitted  from  the  female  to  the  foetus  in  utero, 
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and  that  they  are  found  after  death  in  all  parts  of  the  body  of 
the  foetus.  This  transmission  can  only  take  place  by  the  medium 
of  the  circulation.  (See  ante,  p.  33.)  There  is  reason  to  believe 
that  the  foetus  is  killed  by  the  poison  thus  circulated  with  the  blood, 
except  in  those  cases  in  which  death  takes  place  with  great  ra- 
pidity. Mr.  Hicks  destroyed  a  pregnant  cat  by  pouring  a  drachm 
of  prussic  acid  down  its  throat.  The  chest  was  opened  in  two 
minutes  after  death,  and  the  heart  was  seen  contracting.  On 
laying  open  the  abdomen  and  examining  the  uterus,  the  kittens 
were  found  alive,  not  having  apparently  suffered  from  the  poison 
which  had  destroyed  the  mother.  They  continued  to  move  for 
some  time  even  when  removed  from  the  uterine  cavity.  (Medi- 
cal Gazette,  vol.  xxxvi.  p.  590.)  The  blood  circulated  through 
the  placenta  might  not  have  contained  a  sufficient  quantity  of 
the  poison  to  destroy  the  foetuses  in  utero. 

The  cases  which  may  be  adduced  against  the  theory  of  ab- 
sorption being  necessary  to  the  action  of  a  poison,  are  so  few 
that  they  may  be  regarded  as  of  an  exceptional  kind;  and  they 
will  probably  disappear  by  further  scientific  research. 

Remote  or  systemic  action  of  poisons. — By  this  we  are  to  under- 
stand that  power  which  most  poisons  possess  of  affecting  some 
organ  or  organs  remote  from  the  part  to  which  they  are  applied. 
The  same  substance  often  possesses  both  a  local  and  remote 
action:  but  some  poisons  affect  one  organ  remotely,  and  others 
another.  Cantharides,  a  poison  which  has  a  violent  local  action 
as  an  irritant,  to  whatever  part  of  the  body  it  may  be  applied, 
affects  remotely  the  urinary  and  generative  organs.  Mercury 
affects  the  salivary  glands.  Morphia,  whether  applied  to  a  wound 
or  to  the  mucous  membrane  of  the  stomach,  affects  the  brain. 
Digitalis  taken  internally  affects  the  heart ;  strychnia,  the  upper 
part  of  the  spinal  marrow;  prussic  acid,  the  brain  and  spinal 
marrow.  Belladonna  produces  a  dilatation  of  the  pupils  by 
paralysing  the  ciliary  nerves,  and  it  produces  this  effect  whether 
applied  locally  to  the  eye  or  taken  into  the  stomach.  MM. 
Kolliker  and  Pelikan  state  that  the  Tanghinia,  or  poison  of 
Madagascar,  has  a  paralysing  action  on  the  heart  and  muscular 
system  especially.  It  paralyses  the  nerves;  but  they  regard  it 
as  essentially  a  muscular  poison.  (Proc.  of  Royal  Society,  No. 
30,  vol.  ix.  p.  174.)  The  woorara  poison,  when  it  acts  rapidly, 
destroys  life  without  producing  convulsions,  and  exerts  a  special 
paralysing  influence  on  the  nervous  system.  It  acts  in  a  mode 
precisely  the  reverse  of  that  of  strychnia.  The  woorara  destroys 
the  nervous  system  from  the  circumference  to  the  centre,  while 
strychnia,  in  producing  violent  convulsions,  destroys  it  from  the 
centre  to  the  circumference.  Strychnia  acts  upon  the  nerves  of 
motion  and  sensation.  It  frequently  exalts  sensibility  to  a  very 
high  degree.  Woorara  acts  only  by  paralysing  the  nerves  of 
motion,  the  paralysis  of  those  of  sensation  being  simply  a  con- 
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sequence  of  the  asphyxia  resulting  from  the  cessation  of  respira- 
tion. But  while  woorara  paralyses  the  nerves  of  motion,  it  does 
not  destroy  the  contractility  of  the  muscles ;  the  heart  continues 
to  beat  in  animals  poisoned  by  it.  (Bernard,  op.  cit.  316, 
341,346.)  This  remarkable  poison  allows  of  an  entire  separa- 
tion of  the  two  functions  of  the  nervous  system,  —  motion 
and  sensation.  In  the  action  of  chloroform  a  converse  effect  has 
been  noticed:  there  has  been  a  complete  paralysis  of  sensation, 
while  the  nerves  of  motion  have  retained  their  power.  Strychnia 
appears  to  exert  no  poisonous  action,  or  but  a  slight  effect,  on 
animals  destitute  of  spinal  marrow.  Bernard  has  made  this 
observation  on  leeches,  and  I  have  found  that  the  lame  of  insects 
may  be  immersed  in  a  strong  solution  of  strychnia,  or  even 
covered  with  finely-powdered  acetate  of  strychnia,  without  any 
indication  of  the  effects  produced  on  vertebrated  animals  by 
this  poison.  Aconite  has  both  a  local  and  a  remote  action.  The 
root  when  chewed  causes  a  peculiar  tingling  and  numbness  of  the 
lips.  Its  remote  action  as  a  result  of  absorption  is  manifested 
chiefly  on  the  nerves  of  sensation.  The  late  Dr.  Pereira  found  that 
an  alcoholic  extract  of  the  root  produced  complete  loss  of  sensibi- 
lity in  a  dog,  although  the  animal  was  able  to  walk.  (Mat.  Med. 
vol.  ii.  pt.  2,  p.  686.)  In  some  cases,  this  kind  of  action  is  more 
obscure  ;  and  the  same  poison  will  affect  remote  organs  differ- 
ently, according  to  the  form  and  quantity  in  which  it  may  have 
been  taken  ;  and  perhaps,  according  to  peculiarity  of  constitution 
in  the  poisoned  subject.  The  mineral  acids  rarely  affect  the 
brain  remotely  •  the  mental  faculties,  in  cases  of  poisoning  by  them, 
commonly  continue  clear  until  the  last  moment  of  life.  Arsenic 
sometimes  affects  the  heart, —  this  is  indicated  by  syncope  ;  —  at 
other  times  the  brain  and  spinal  marrow, —  this  is  known  by  the 
coma,  stupor,  numbness,  tingling,  and  paralysis  of  the  extremities 
that  occasionally  supervene  in  poisoning  by  this  substance.  In 
other  cases  its  effects  have  been  chiefly  manifested  on  the  spinal 
marrow,  indicated  by  violent  tetanic  convulsions.  Oxalic  acid 
was  found  by  Christison  and  Coindet  to  affect  remotely  either 
the  heart,  the  spinal  marrow,  or  the  brain,  according  to  the 
strength  of  the  solution  in  which  it  was  administered  to  animals. 

In  all  cases  of  acute  poisoning,  i.  e.  cases  in  which  the  symp- 
toms run  through  their  course  rapidly, — whether  the  substance 
have  a  local  action  or  not,  death  is  commonly  referable  to  the 
influence  exerted  by  the  poison  on  a  remote  organ  important  to 
life.  Most  poisons  destroy  life  by  affecting  the  heart,  brain,  or 
spinal  marrow.  The  impression  produced  on  either  of  these  im- 
portant organs  is,  however,  not  always  so  intense  as  to  kill ;  for 
individuals  have  been  known  to  recover  from  morphia,  strychnia, 
or  prussic  acid,  even  after  alarming  symptoms  as  a  result  of 
this  remote  influence  have  manifested  themselves.  In  some  in- 
stances, however,  the  impression  produced  is  such  as  to  annihi- 
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late,  speedily,  the  vital  functions.  Thus  large  doses  of  hydrocyanic 
acid,  conia,  or  strychnia  may  destroy  life  in  a  few  seconds  or 
minutes,  without  producing  any  perceptible  local  changes  on 
the  body.  Hydrocyanic  acid  has  in  some  instances  manifested  an 
irritant  action  on  the  stomach;  but  this  is  by  no  means  a  con- 
dition necessary  to  its  fatal  operation  as  a  poison.  If  there  are 
some  poisons  which  create  difficulty  by  reason  of  their  rapid 
action,  there  are  others  which  appear  to  require  a  considerable 
time  for  the  manifestation  of  their  effects;  and  here  it  is  not  easy 
to  explain  why  the  function  of  absorption  should  be  suspended. 
The  poison  of  rabies  often  lies  a  long  time  dormant  in  the  bitten 
part  before  it  produces  hydrophobia  in  man.  Many  weeks  may 
elapse  before  the  symptoms  appear  ;  although  the  bitten  part  has 
been  excised  some  days  after  the  injury,  with  the  effect  appa- 
rently of  removing  the  poison  and  preventing  its  absorption 
into  the  blood.  That  there  is  something  of  a  poisonous 
nature  deposited  in  the  bitten  part  appears  probable  from  the 
fact  that  it  becomes  tender  and  painful  shortly  before  the  access 
of  those  formidable  nervous  symptoms  which  lead  to  death. 
Contrast  this  with  the  ticunas, — the  woorara  poison,  or  strychnia 
introduced  into  a  similar  wound.  Here  the  symptoms  are  pro- 
duced in  all  their  intensity  in  a  few  seconds  or  minutes.  We 
know  of  no  poison  in  which  such  formidable  effects  can  be  so 
long  suspended  as  in  the  case  of  the  poison  of  rabies.  That  it  is 
absorbed  and  circulated,  and  then  acts  like  other  poisons,  appears 
probable  from  the  curious  fact  recorded  by  Mr.  Steele  of  its 
transmission  by  the  milk  of  the  female.  This  gentleman  states 
that  two  ewes  were  bitten  by  a  rabid  dog.  Rabies  appeared  in 
them  about  six  weeks  after  the  bite,  and  they  were  killed.  One 
had  two  lambs,  the  other  one.  At  first  they  were  permitted  to 
suckle.  The  lambs  were  subsequently  attacked  with  rabies,  and 
were  then  killed.  It  appears  highly  probable  that  they  received 
the  poison  through  the  milk,  because  they  were  removed  from  the 
ewes  a  month  before  these  became  affected  :  there  was  no  mark 
of  their  having  been  bitten,  nor  is  it  proved  that  a  sheep  can 
communicate  the  poison  by  a  bite,  either  before  or  after  it  has 
been  attacked  with  rabies.  (Med.  Gaz.  vol.  xxv.  p.  160.) 

Cause  of  death. — When  a  poison  like  concentrated  sulphuric 
acid  proves  rapidly  fatal,  without  entering  the  blood  by  absorption, 
death  is  ascribed  to  the  shock  impressed  on  the  general  nervous 
system,  from  the  effects  of  the  poison  on  the  living  tissues. 
The  nature  of  the  fatal  impression  thus  produced  can  no  more 
be  determined  than  the  nature  of  thought  or  sensation.  There 
is,  however,  no  greater  difficulty  in  conceiving  that  such  an 
impression  may  be  excited  by  a  poison,  than  that  a  slight 
mechanical  injury  in  a  remote  part  of  the  body  may  cause  an 
attack  of  tetanus.  (Addison  and  Morgan  on  Poisonous  Agents, 
p.  64.)    The  fact  that  the  greater  number  of  poisons  enter  the 
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blood  and  act  through  this  fluid,  does  not  bring  us  any  nearer 
to  an  explanation  of  the  direct  cause  of  death.  One  hypothesis 
assumes  that  the  organ  remotely  affected  is  poisoned  by  the  blood 
which  contains  the  substance  dissolved.  This  doctrine  has  been 
revived  by  Liebig  in  a  modified  form.  He  considers  that  an 
alkaloidal  poison — morphia,  for  example,  may  be  chemically  con- 
verted into  a  substance  like  brain  by  the  subtraction  of  some 
elements  and  the  addition  of  others  ;  the  quality  of  the  cerebral 
matter  becoming  altered,  and  rendered  unfit  to  support  vital 
energy. 

Auglada  supposes  that  a  poison  when  absorbed  produces  its 
effects  by  destroying  the  vitality  of  the  blood,  but  all  poisons  do 
not  act  alike  ;  one  depresses  the  action  of  the  heart,  another 
affects  the  brain,  a  third  the  motor  tract  of  the  spinal  marrow, 
and  a  fourth  annuls  the  sensibility  of  the  nervous  system  gene- 
rally. The  destruction  of  the  vital  properties  of  the  blood 
affords  no  explanation  of  these  specific  differences. 

There  are  few  physiologists  who  doubt  that  all  absorbed  poisons 
act  through  the  blood,  and  that  they  alter  its  physical  or  its 
chemical  properties:  sometimes  manifested  by  an  alteration  in  its 
consistency,  or  by  a  change  of  colour, —  the  poisonous  substance 
itself  simultaneously  undergoing  a  change.  This  has  been 
;established  by  experiment  in  reference  to  oxalic  acid,  and  some 
other  substances  (Christison  on  Poisons,  p.  18)  ;  and  according 
to  the  statements  of  Mialhe,  the  compounds  of  arsenic  and 
phosphorus  with  hydrogen  affect  the  vital  properties  of  blood 
fry  the  removal  of  oxygen.  As  an  additional  proof,  M.  Bernard 
flias  recently  found  that  cyanide  of  mercury  produces  hydro- 
cyanic acid  in  the  capillary  system  of  the  lungs  (Op.  cit.  p.  66). 
There  is,  therefore,  reason,  from  analogy,  to  believe  that  or- 
ganic poisons  may  undergo  some  change  in  this  fluid.  The 
fact  that  a  poison  can  be  demonstrated  to  exist  unchanged  in 
the  blood  and  tissues  proves  nothing  to  the  contrary,  because 
phis  may  be  a  portion  of  the  undecomposed  substance.  The 
question  can  only  be  determined  by  experiment  in  reference  to 
bach  poison.  Thus,  with  respect  to  alcohol,  chloroform,  and 
brussic  acid,  the  fact  that  these  liquids  can  be  detected  in  the 
plood  is  consistent  with  the  view  that  they  undergo  a  partial 
change.  It  has  been  stated  that  chloroform  is  circulated  and 
Eliminated  in  an  unchanged  state  ;  but  Dr.  Jackson,  in  ex- 
amining the  blood  of  a  woman  who  had  died  from  the  inhala- 
tion of  chloroform,  found  that  the  chlorine  had  been  replaced  by 
pxygen,  and  that  formic  acid  existed  in  the  blood  and  this 
[was  separated  from  it  by  distillation.  The  chlorine  had  com- 
bined with  the  blood,  which  had  lost  the  property  of  coagulation 
and  of  becoming  red  by  exposure  to  air  (Chemist,  1856,  p.  544). 
Those,  therefore,  who  have  detected  chloroform  unchanged,  have 
letected  merely  the  surplus.    M.  Bernard  found  in  a  series 
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of  experiments  that  in  an  animal  destroyed  by  sulphuretted 
hydrogen,  the  muscles  were  dark-coloured,  while  in  another 
killed  by  the  oxide  of  carbon  they  were  of  a  bright  red.  From 
these  opposite  conditions  of  the  blood,  it  might  be  supposed 
that  carbonic  oxide  would  prove  a  proper  antidote  to  sulphu- 
retted hydrogen  ;  but  an  animal  placed  in  a  mixture  of  the 
gases  would  die.  On  the  same  principle  it  has  been  errone- 
ously supposed,  that  as  strychnia  is  a  powerful  excitant  of  the 
nervous  system, —  a  poison  like  woorara,  which  depresses  or 
annihilates  the  nervous  power,  would  be  a  proper  antidote.  This 
mode  of  treatment  is  based  on  pure  theory.  As  Bernard  re- 
marks, the  convulsions  caused  by  strychnia  might  be  suppressed, 
but  death  would  take  place  from  such  a  mixture  as  certainly 
and  as  speedily  as  if  woorara  had  not  been  given.  Animals, 
according  to  him,  have  died  even  more  rapidly  in  these  ex- 
periments than  when  strychnia  or  woorara  was  given  separately  ; 
although  convulsions  were  suppressed  when  the  two  poisons 
were  given  at  once  (Op.  cit.  pp.  53, 377).  I  agree  with  him,  that 
this  supposition  that  energetic  poisons  can  thus  neutralise  the 
effects  of  each  other  is  a  pure  illusion.  There  is  no  chemical 
antidote  which  can  act  upon  the  blood  or  a  poison  contained 
in  this  liquid.  Antidotal  treatment,  to  have  any  effect,  must 
be  directed  to  that  portion  of  the  poison  which  has  not  been 
absorbed  or  elimiuated.  The  only  antidote  to  the  effect  of 
poisons  is  elimination,  or  the  actual  removal  of  the  poison 
from  the  system  (Bernard,  op.  cit.  102).  That  chemical  changes 
of  a  remarkable  kind  may  take  place  in  the  blood  and  prove 
fatal  by  the  production  of  poisons  from  inert  substances,  is 
proved  by  the  following  experiment  performed  by  M.  Bernard. 
The  emulsine  of  the  sweet  almond  and  the  amygdaline  of  the 
bitter  almond  are  inert  substances  ;  but  it  is  known  that  when 
mixed  with  water  or  a  watery  liquid  they  produce  prussic  acid. 
Bernard  injected  fifteen  grains  of  amygdaline  dissolved  in  water 
into  the  jugular  vein  of  a  rabbit ;  no  injurious  effects  resulted. 
A  solution  of  emulsine  produced  no  effects  ;  but  when  a  quan- 
tity of  solution  of  emulsine  was  injected  into  the  vein  soon  after 
the  amygdaline, —  by  the  reaction  of  the  two  principles  in  the 
blood,  prussic  acid  was  evolved  and  the  animal  died.  When 
the  quantity  of  emulsine  was  small,  although  prussic  acid  no 
doubt  resulted,  the  animal  recovered,  the  small  quantity  of  the 
poison  formed,  having  been  speedily  eliminated  by  the  lungs. 
The  effect  depends  on  the  amount  of  poison  produced  and  cir- 
culating at  any  one  time  in  the  blood.  These  results  serve  to 
throw  a  light  on  the  action  of  miasmata  received  into  the  blood 
through  the  lungs,  on  the  action  of  paludal  poisons,  the  poison 
of  cholera,  of  rabies,  of  serpents,  and  of  the  reception  of  pus  or 
putrid  animal  matter  into  the  blood  by  wounds.  Such  poisons 
exert  no  action  through  the  mucous  membrane  of  the  stomach 
or  bowels,  but  if  they  penetrate  into  the  blood  through  the  thin 
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mucous  membrane  of  the  lungs,  or  by  direct  contact,  they  there 
generate  a  poison  which  by  its  action  on  the  blood  affects  health 
or  destroys  life.  Bernard  ascribes  these  changes  to  an  action 
resembling  that  of  fermentation  (Op.  cit.  96). 

It  is  a  curious  fact  with  regard  to  absorption  and  elimina- 
tion, observed  by  Mitscherlich,  Wohler,  and  French s,  that  the 
essential  oil  of  bitter  almonds  is  oxidized  in  the  system  when 
given  in  6mall  quantity,  and  is  eliminated  in  the  urine  under 
the  form  of  hippuric  acid.  When  given  in  large  doses,  however, 
they  found  that  a  portion  of  it  at  least  had  escaped  unchanged 
into  the  urine.  (Pharmaceutical  Journal,  vol.  xiii.  p.  219.) 
Wohler  found  that  the  red  prussiate  of  potash  injected  into  the 
blood  was  eliminated  in  the  urine  in  the  form  of  yellow  prussiate, 
a  fact  which  showed  that  the  salt  had  undergone  deoxidation 
(Bernard,  op.  cit.  90).  With  respect  to  alcohol,  ether,  chloroform, 
and  other  narcotics,  it  is  rendered  highly  probable,  as  a  result  of 
experiments  made  with  these  poisonous  liquids,  that  they  arrest 
the  processes  of  oxidation  which  are  carried  on  in  and  by  the 
blood  and  thus  disturb  the  vital  functions. 

Admitting  that  every  poison  could  be  chemically  detected  in 
the  blood,  it  would  yet  remain  to  be  explained  how  it  operated 
when  there,  to  destroy  life.  At  present  there  is  no  satisfactory 
theory  to  account  for  the  fatal  effect.  All  we  know  from  obser- 
vation is,  that  the  poison  when  circulating  through  the  blood- 
vessels destroys  life.  It  may  be  expected  that,  in  the  progress 
of  microscopical  and  chemical  science,  the  precise  effect  pro- 
duced by  poisons  on  the  blood  will  hereafter  become  a  subject 
of  demonstration  ;  but,  at  present,  the  modus  operandi  is  a  per- 
fect mystery.  We  trace  the  poison  to  the  circulation,  and  we 
observe  that  death  is  the  result  ;  but  neither  the  chemist  nor  the 
microscopist  can  throw  any  light  upon  the  changes  produced  by 
the  poison  in  the  blood  or  in  the  organs  necessary  to  life.  Some 
observers  have  stated  that,  in  arsenical  poisoning,  the  blood  is 
very  liquid,  as  in  cases  of  asphyxia,  and  that  it  does  not  so 
readily  coagulate  as  in  health :  but  M.  Flandin  has  compared 
the  analysis  of  healthy  blood  with  that  of  blood  taken  from  a 
person  poisoned  by  arsenic,  and  could  perceive  no  difference  in 
its  constitution  (Des  Poisons,  1,  560).  I  have  frequently  had 
an  opportunity  of  examining  by  the  microscope,  the  blood  of 
persons  poisoned  by  arsenic,  prussic  acid,  the  essential  oil  of 
almonds,  and  other  substances,  but  have  not  been  able  to  detect 
any  appreciable  difference  in  the  form  or  size  of  the  blood-cor- 
puscles or  any  chemical  difference  in  the  blood  itself.  In  poison- 
ing by  prussic  acid  it  presented  in  one  instance  a  dark  purple 
colour  ;  in  poisoning  by  oxalic  acid,  it  has  uniformly  presented  a 
dark  brown  or  olive  green  tint ;  and  in  poisoning  by  strychnia, 
it  has  been  frequently  found  remarkably  liquid  and  of  a  very 
dark  colour.  In  spite  of  these  visible  effects  the  microscope  has 
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shown  no  change  in  the  size  or  form  of  the  corpuscles.  In  a 
fatal  case  of  poisoning  by  strychnia,  which  occurred  to  Dr. 
Ogston,  of  Aberdeen,  the  blood-corpuscles  (examined  some  time 
after  death)  appeared  swollen  and  their  outline  irregular,  but 
this  may  have  been  a  cadaveric  change.  In  another  case  of 
death  from  this  poison,  the  blood  drawn  while  the  patient  was 
living,  issued  from  the  vein  dark-coloured  and  of  a  tarry  con- 
sistency, and  there  were  contained  in  it  a  number  of  minute 
bladders  of  gaseous  matter,  showing  that  it  had  undergone 
some  chemical  changes  during  life.  Bernard  found,  in  his  ex- 
periments on  animals,  that  the  oxide  of  carbon  reddened  the 
venous  blood,  and  that  the  form  of  the  corpuscles  was  well  pre- 
served for  a  period  of  fifteen  days:  the  chemical  properties  on 
which  the  phenomena  of  respiration  depend  were  changed  ;  the 
blood  preserved  its  usual  vital  characters,  but  it  was  in  reality 
dead.  In  causing  animals  to  respire  the  vapour  of  prussic  acid, 
a  similar  change  was  observed  in  the  venous  blood.  It  ac- 
quired a  red  colour,  and  if  the  animal  died  suddenly  and  its 
body  was  examined  immediately,  the  blood  was  found  to  be 
red  on  both  sides  of  the  heart.  This  change  of  colour  was  not 
so  persistent,  as  in  the  case  of  death  from  oxide  of  carbon  (Op. 
cit.  p.  194).  So  striking  is  this  change  of  colour  according 
to  Bernard,  that  he  regards  the  issuing  of  red  blood  from  a 
vein  as  a  character  of  poisoning  by  prussic  acid  or  carbonic 
oxide.  In  one  of  his  experiments  M.  Bernard  endeavoured  to 
deoxidise  the  blood  by  injecting  a  solution  of  pyrogallic  acid  in 
a  dose  of  fifteen  grains.  The  dog  fell,  but  partly  recovered  ;  the 
animal  died  in  three  or  four  hours.  The  pyrogallic  acid  gave 
a  dark  colour  to  the  blood  as  it  passed  into  the  lungs  ;  it  also 
gave  to  it  a  muddy  consistency,  but  it  had  not  deprived  the 
corpuscles  of  oxygen.  Although  much  of  the  acid  had  passed 
off  by  the  urine,  it  had  destroyed  the  globules,  dissolved  them, 
and  rendered  the  whole  of  the  blood  liquid.  The  lungs  were  of 
a  dark  colour,  almost  black,  and  the  blood  removed  from  them 
contained  no  globules.  Some  coagulated  blood  found  in  the 
heart,  contained  globules ;  but  these  disappeared  on  exposure  to 
air,  and  the  blood  became  thick  and  black  (Op.  cit.  p.  222).  In 
poisoning  by  strychnia  and  some  other  alkaloids,  the  blood  has 
been  found  in  a  similar  state.  Is  this  owing  to  a  deoxidation 
and  dissolution  of  the  globules  as  a  result  of  the  action  of  the 
poison  ? 

In  animals  poisoned  by  woorara  Bernard  found  that  the  blood 
when  examined  by  the  microscope  presented  no  perceptible 
change.  It  coagulated  when  drawn  ;  it  was  of  a  dark  colour 
in  the  arteries  when  respiration  was  arrested,  and  the  florid 
colour  was  restored  when  respiration  was  re-established  (Op.  cit. 
p.  306).  Montana  found  that  the  serpent-poison  darkened  the 
blood  and  prevented  coagulation. 

If  a  poison  such  as  arsenic,  antimony,  mercury,  or  lead,  is  not 
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immediately  thrown  out  of  the  body,  it  may  be  deposited  in 
the  organs  without  producing  any  of  the  effects  indicative  of 
poisoning.  Bernard  thinks  that  the  mineral  enters  into  intimate 
combination  with  animal  or  vegetable  matter  (Op.  cit.  p.  46) ; 
but  this  is  certainly  not  always  the  case,  since  the  deposited 
arsenic  or  antimony  may  be  partly  dissolved  out  of  the  tissues  by 
water  (ante,  p.  63).  This  experimentalist  considers  that  poisons 
which  are  not  natural  constituents  of  the  blood  are  rapidly 
expelled  from  that  liquid.  The  metallic  substances  above  men- 
tioned are  not  normal  constituents  of  human  blood.  They  may 
be  localised  or  temporarily  deposited  in  the  organs,  but  it  is  only 
[|  so  long  as  they  are  contained  in  the  blood  that  they  operate  as 
poisons.  This  view  is  supported  by  a  fact  which  I  have  fre- 
quently observed,  namely,  that  a  small  quantity  of  antimony 
or  arsenic  is  found  in  the  blood  compared  with  the  proportion 
which  has  been  absorbed  and  deposited  in  the  organs.  It  is 
then  that  portion  of  poison  which  is  for  the  time  circulated 
through  the  arterial  capillary  system  which  produces  the  effects 
of  poisoning.  The  deposition  in  the  organs  tends,  like  entire 
elimination  from  the  body,  to  suspend  their  operation  on  the 
system.  If  by  any  means  a  poison  after  deposition  is  rendered 
soluble,  and  again  received  into  and  circulated  with  the  blood, 
symptoms  of  poisoning  may  reappear.  According  to  Bernard, 
some  powerful  poisons,  such  as  strychnia,  nicotina,  morphia, 
and  prussic  acid,  undergo  no  change  in  the  body  ;  they  simply 
traverse  the  system,  from  which  they  are  speedily  eliminated 
without  leaving  any  appreciable  trace  of  their  passage  ;  and 
nevertheless  the  symptoms  which  they  produce  are  of  a  most 
formidable  kind  (Op.  cit.  100).  There  are  again  some  poisons 
which  are  not  deposited  in  the  organs,  but  which  are  eliminated 
with  great  rapidity  by  the  lungs.  These  are  the  gaseous  poisons, 
of  which  sulphuretted  hydrogen  may  be  taken  as  an  example. 
This  gas  acts  as  a  poison  when  forming  only  one  eight-hun- 
dredth part  of  the  atmosphere  which  is  breathed.  Bernard 
injected  into  the  jugular  vein  of  a  dog  one  quarter  of  a  cubic 
inch  of  a  saturated  solution  of  sulphuretted  hydrogen  in  water. 
The  vein  was  secured  above  the  point  of  injection  to  prevent 
the  escape  of  blood,  and  the  liquid  was  gently  propelled  from  a 
syringe  towards  the  heart.  A  piece  of  paper  soaked  in  a  solu- 
tion of  acetate  of  lead  was  placed  close  to  the  mouth  of  the 
dog.  The  paper  was  blackened  in  from  three  to  five  seconds, 
showing  that  the  gas  had  been  eliminated  from  the  lungs. 
The  elimination  was  found  to  be  completed  in  a  few  seconds, 
since  on  suspending  the  action  of  the  syringe  the  lead-paper 
remained  white ;  but  it  was  again  blackened  almost  immediately 
on  resuming  the  pressure,  whereby  more  of  the  poisoned  liquid 
was  forced  into  the  blood.  The  animal  sustained  no  injury  from 
the  experiment  (Op.  cit.  p.  59).  Elimination  in  reference  to  this, 
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and  probably  other  gases,  may  be  therefore  regarded  as  almost 
instantaneous;  and  this  fact  explains  why  persons  who  are 
speedily  removed  from  a  locality  in  which  sulphuretted  hydrogen 
exists,  recover  when  exposed  to  pure  air,  provided  the  noxious 
action  of  the  gas  on  the  blood  has  not  been  too  long  continued. 
A  larger  quantity  of  this  poison  may  be  introduced  into  the 
alimentary  canal  and  eliminated  from  the  lungs  without  pro- 
ducing symptoms  of  poisoning  ;  but  the  absorption  and  elimi- 
nation take  place  more  slowly.  In  another  experiment,  Bernard 
injected  into  the  rectum  of  a  dog,  two  cubic  inches  of  a  saturated 
solution  of  sulphuretted  hydrogen.  Lead-paper  applied  to  the 
mouth  of  the  animal  was  blackened  in  sixty-five  seconds,  and 
the  poison  was  not  entirely  eliminated  until  after  five  minutes 
(Op.  cit.  p.  59).  This  result  furnishes  an  explanation  of  the 
well-known  fact,  that  sulphuretted  hydrogen,  as  well  as  other 
gases,  may  be  taken  with  impunity  in  liquids  into  the  alimentary 
canal,  while  the  same  quantity  of  the  gas  introduced  into  the 
lungs,  would  produce  immediate  death.  There  is,  however, 
another  conclusion  which  M.  Bernard  derives  from  these  expe- 
riments. The  presence  of  a  poison  in  venous  blood,  provided 
the  quantity  is  not  too  large,  does  not  produce  the  usual  effects 
of  poisoning  ;  it  may  be  entirely  eliminated  before  it  reaches  the 
arterial  capillaries, — the  field  within  which  it  operates.  In  the 
experiment  on  the  alimentary  canal,  the  retardation  of  the 
eliminating  process  is  ascribed  by  him  partly  to  the  slow  ab- 
sorption of  the  gas,  and  partly  to  the  sluggish  circulation 
through  the  abdominal  venous  system  (vena  portse). 

Isolated  facts  of  this  description,  however,  do  not  help  us  to 
explain  how  it  is  that  certain  organs  are  specially  affected  by 
certain  poisons  :  they  point  to  changes  in  the  blood,  but  the 
precise  nature  of  these  changes,  whether  chemical,  physical,  or 
vital,  as  well  as  the  mode  in  which  they  affect  the  brain,  spinal 
marrow,  or  heart,  must  be  a  subject  for  further  experimental 
inquiry.  In  the  mean  time  the  principal  results  already  ob- 
tained may  be  comprised  in  the  following  conclusions:  — 

1.  That  a  large  number  of  poisons  susceptible  of  detection 
either  by  chemical  analysis  or  by  their  physiological  properties, 
— are  clearly  traceable  to  the  blood. 

2.  That  poisons  which  act  by  absorption,  are  absorbed  within 
a  few  seconds  when  placed  under  circumstances  favourable  for 
this  process. 

3.  That  unless  speedily  eliminated  from  the  blood  or  depo- 
sited in  the  organs,  they  produce  in  this  fluid  physical  and 
chemical  changes  which  lead  to  death  ;  and  that  with  respect 
to  some  of  these  agents  they  at  the  same  time  partially  undergo 
a  chemical  change. 

4.  That  elimination  by  the  secretions  and  deposition  in  the 
organs  commence  so  soon  as  the  poison  has  entered  the  blood 
by  absorption,  and  that  these  processes  continue  until  death, 
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or,  in  the  event  of  recovery,  until  all  the  poison  has  been  thrown 
out  of  the  body. 

5.  That  the  quantity  of  poison  at  any  one  time  present  in  the 
blood  is  exceedingly  small. 

6.  That  with  a  few  exceptions  among  corrosive  poisons,  there 
is  reason  to  believe  that  no  poison  acts  fatally  until  it  has  entered 
the  arterial  capillary  circulation. 


CHAPTER  6. 

INFLUENCE    OF    HABIT    ON    POISONS  —  OPIUM  —  STRYCHNIA  — 

ALCOHOL  ETHER — MINERAL  POISONS  NOT   INFLUENCED  BT 

HABIT  —  ACTION  OF  ARSENIC  ON  HORSES  AND  CATTLE  —  THE 
ALLEGED    ARSENIC-EATERS    OF    STTRIA  —  ARSENIC-EATING  A 

DEFENCE  EXTERNAL  APPLICATION  OF  ARSENIC  TOLERANCE 

AS  IT  AFFECTS  THE  ACTION  OF  POISONS  —  OPIUM  —  TARTAR- 
EMETIC  —  THE    ITALIAN  PRACTICE    OF  CONTRA-STIMULUS  

SULPHATE  OF  COPPER  IDIOSYNCRASY. 

i .  Influence  of  Habit  on  Poisons.  —  It  is  a  well-known  fact  that 
|  habit  diminishes  the  effects  of  certain  poisons  : — thus  it  is  that 
|  opium,  when  frequently  taken  by  a  person,  loses  its  narcotic 
power  after  a  time,  and  requires  to  be  administered  in  a 
much  larger  dose.  Indeed,  confirmed  opium-eaters  have  been 
enabled  to  take  at  once  a  quantity  of  this  drug  which  would 
have  infallibly  killed  them,  had  they  commenced  with  it  in 
the  first  instance.  Even  infants  and  children  who  are  well 
known  to  be  especially  susceptible  of  the  effects  of  opium, 
and  are  liable  to  be  poisoned  by  very  small  doses,  may, 
by  the  influence  of  habit,  be  brought  to  take  the  drug  in  very 
large  quantities.  This  is  illustrated  by  a  statement  made  by 
Mr.  Grainger,  in  the  Report  of  the  Children's  Employment 
Commission.  It  appears  that  the  system  of  drugging  children 
with  opium  in  the  Factory  districts,  commences  as  soon  after 
birth  as  possible;  and  the  close  is  gradually  increased  until  the 
child  takes  from  fifteen  to  twenty  drops  of  laudanum  at  once ! 
This  has  the  effect  of  throwing  it  into  a  lethargic  stupor. 
Healthy  children  of  the  same  age  would  be  killed  by  a  dose  of 
five  drops.  This  influence  of  habit  is  chiefly  confined  to  poisons 
derived  from  the  organic  kingdom.  It  has  been  observed  that 
the  same  influence  is  manifested  in  the  use  of  tobacco,  alcohol, 
ether,  chloroform,  morphia,  strychnia,  and  other  alkaloids.  The 
effect  of  habit  on  strychnia  has  narrow  limits,  and  varies  with  the 
constitution  or  the  disease  under  which  a  person  is  labouring ; 
hence  its  use  requires  to  be  carefully  watched.  In  a  case  which 
occurred  to  Dr.  Booth,  of  Birmingham,  a  man,  £et.  46,  who 
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was  affected  with  hemiplegia,  took  strychnia  in  gradually  in- 
creasing medicinal  doses  for  a  period  of  eleven  days  without 
inconvenience.  He  reached  a  dose  of  one  grain  twice  a-day, 
when  the  usual  effects  having  ceased  to  appear,  the  dose  was  in- 
creased to  one  grain  and  a  half.  He  was  seized  with  stupor, 
loss  of  speech,  and  violent  tetanic  convulsions,  and  died  in  less 
than  three  hours  from  the  time  of  taking  the  poison.  (On 
Poisoning  by  Strychnia,  Guy's  Hosp.  Reports,  Oct.  1856.)  In 
another  case  a  woman,  set.  29,  labouring  under  paralysis,  took,  in 
pills,  one-sixteenth  grain  of  strychnia  daily,  and  this  was  in- 
creased at  intervals  of  four  days,  to  one-eighth,  one-half,  and 
one  grain  daily.  The  dose  was  gradually  raised  to  three  grains 
daily,  and  this  is  stated  to  have  been  continued  for  six  days  ! 
Tetanic  convulsions  of  the  limbs  and  other  symptoms  then 
appeared  ;  —  the  dose  was  gradually  reduced.  In  two  months 
this  patient  is  said  to  have  taken  seventy  grains  of  strychnia 
(Med.  Gaz.  vol.  36,  p.  261;  Gazette  Medicale,  Mai,  1845).  The 
bearing  of  this  large  quantity  with  comparative  impunity  may 
have  depended  not  only  on  habit  but  on  the  diseased  state  of  the 
system  (tolerance)  and  on  the  rapid  elimination  of  the  poison. 

The  only  form  in  which  I  have  known  the  question  of  habit 
raised  in  medical  jurisprudence  is  this: — whether,  while  the  more 
prominent  effects  of  the  poison  are  thereby  diminished,  the  in- 
sidious or  latent  effects  on  the  constitution  are  at  the  same  time 
counteracted.  The  answer  is  of  some  importance  in  relation  to 
the  subject  of  life-insurance:  —  for  the  concealment  of  the 
practice  of  opium-eating  by  an  insured  party  has  already  given 
rise  to  an  action,  in  which  medical  evidence  on  this  subject  was 
rendered  necessary.  As  a  general  principle,  we  must  admit  that 
habit  cannot  altogether  counteract  the  insidious  effects  of  organic 
poisons,  and  that  the  practice  of  taking  them  is  liable  to  give 
rise  to  disease  or  impair  the  constitution.  The  habitual  use  of 
alcohol  may  enable  a  person  to  take  this  liquid  daily  in  unusually 
large  quantities,  but  it  does  not  the  less  produce  disease.  The 
same  remark  applies  equally  to  the  daily  use  of  opium  and 
tobacco.  If  we  believe  that  these  narcotics  are  absorbed  into 
the  blood,  and,  that  until  eliminated,  they  arrest  the  oxidating 
processes  of  this  liquid,  we  must  admit  that,  however  such  effects 
may  be  reduced  by  habit,  so  long  as  they  continue  in  any  degree 
they  must  undermine  health.  If  it  be  asserted  that  the  effect  of 
habit  is  to  destroy  this  action  on  the  blood,  and  to  render  the 
absorbed  principles  inert,  the  assertion  is  without  proof  or  even 
probability;  and  in  the  case  of  alcohol  it  is  clearly  contrary  to 
experience. 

Ether,  like  alcohol,  is  influenced  by  habit,  and  when  used  me- 
dicinally it  may  after  some  time  be  taken  with  impunity  in  large 
doses.  Dr.  Christison  relates  the  case  of  a  man,  get.  60,  labour- 
ing under  asthma,  who,  by  a  gradual  increase  of  dose,  was 
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enabled  to  take  every  eight  or  ten  days  sixteen  ounces  of  ether, 
and  he  had  continued  this  practice  for  many  years  without  any 
impairment  of  health.  (On  Poisons,  p.  964.)  Dr.  Pereira  states 
that  a  man,  labouring  under  disease  of  the  intestines,  took  before 
his  death  a  pint  of  ether  daily  to  relieve  pain.  (Mat.  Med.,  vol. 
ii.  pt.  2,  p.  467.)  In  these  cases  it  is  probable  that  the  increase 
of  dose  is  compensated  by  increased  elimination  from  the  lungs 
and  by  other  channels. 

It  has  been  hitherto  considered  by  toxicologists  that,  except 
within  very  narrow  limits,  habit  appears  to  exercise  no  influence 
on  the  action  of  mineral  poisons.  There  is  no  proof  that  a  human 
being  has  ever  accustomed  himself  by  habit  to  take  such  sub- 
stances as  arsenic  or  corrosive  sublimate  in  doses  that  would  prove 
fatal  to  the  generality  of  adults.  It  is  well  known  in  the  medi- 
cinal use  of  arsenic  that  a  slight  increase  in  the  dose  has  often 
been  attended  with  such  alarming  symptoms  as  to  render  a  dis- 
continuance of  the  mineral  absolutely  necessary  to  the  safety  of 
the  person.   (See  Arsenic,  post.) 

M.  Flandin  states  that  he  gave  to  dogs  doses  of  arsenious  acid 
in  powder,  commencing  with  a  fraction  of  a  grain  mixed  with 
-their  food  ;  and  that  in  nine  months,  by  gradual  increase,  they 
bore  a  dose  of  upwards  of  fifteen  grains  of  arsenious  acid  in 
powder  in  twenty-four  hours  without  injury  to  their  appetite  or 
health.  (Traite  des  Poisons,  i.  737.)  It  would  appear  from  this 
experiment  that  habit  exercises  some  influence  on  the  action  of 
arsenic  in  dogs,  since  the  last  dose  given  would  have  sufficed  to 
kill  one  of  these  animals  which  had  not  been  accustomed  to  take 
the  poison.  We  are  informed  by  the  late  Professor  Johnston  of 
Durham,  on  the  authority  of  a  Dr.  Von  Tschudi,  that  horses  may 
not  only  be  made  to  take  large  doses  of  arsenic  by  habit,  but 
that  it  renders  them  fat  and  plump,  gives  a  bright  glossy  skin, 
and  puts  them  in  high  health  and  condition.  In  fact,  the  animal 
when  once  used  to  the  arsenic  is  said  to  fall  out  of  condition  if  it 
be  withdrawn,  and  is  only  restored  to  health  by  its  renewal ! 
(Chemistry  of  Common  Life,  vol.  ii.  p.  205.)  It  does  not  appear, 
however,  that  he  himself  had  had  any  experience  of  this  action 
of  arsenic  on  horses..  Mr.  Kesteven,  who  has  collected  numerous 
facts  on  this  contested  question,  has  ascertained  that  the  use  of 
arsenic  by  grooms  and  carters  is  a  frequent  practice  in  Yorkshire 
and  Suffolk,  and  there  is  no  doubt  that  in  this  attempt  to  improve 
the  condition  of  the  animal  by  administering  to  it  a  powerful 
poison,  the  horse  is  frequently  killed  and  death  assigned  to  some 
other  cause.  A  case,  apparently  arising  out  of  this  practice,  was 
the  subject  of  a  trial  at  the  Norfolk  Summer  Assizes,  1856  {Reg. 
v.  Murton  and  Fetch).  The  prisoners  were  charged  with  the  de- 
struction of  four  horses,  by  maliciously  administering  to  them  a 
quantity  of  arsenic.  It  was  clearly  proved  that  the  horses  died 
from  the  effects  of  arsenic.    The  defence  was  that  the  prisoners, 


00 


ACTION  OF  ARSENIC  ON  HORSES. 


who  had  had  the  care  of  the  animals,  had  given'  arsenic  with  an 
innocent  intention  to  improve  their  coats;  and  under  these  cir- 
cumstances they  were  acquitted.  (Association  Medical  Journal, 
Sept.  20,  1856,  p.  810.)  According  to  Dr.  Von  Tschudi,  the 
grooms  in  Austria  give  a  glossiness  to  the  coats  of  horses  by  the 
use  of  arsenic  in  daily  doses  of  three  or  four  grains,  but  there  is 
an  important  condition  attached  to  its  safe  administration,  namely, 
that  it  should  be  given  to  the  animal  only  about  the  time  of  the 
new  moon!  (Journal  de  Chimie  Medicale,  1854,  p.  446.)  Mr. 
Kesteven  has  furnished  us  with  the  following  statement,  made  by 
a  farrier  of  an  Austrian  Cavalry  Regiment.  One  grain  of  arsenic 
increased  to  two  grains  may  be  given  to  horses  daily  mixed  with 
their  corn.  A  fuller  appearance  is  thereby  produced,  but  this 
arises  from  a  puffiness  of  the  cellular  tissue.  Such  horses  sweat 
with  the  least  exertion.  Although  the  use  of  arsenic  may  not  be 
found  to  injure  healthy  horses  at  first,  it  eventually  proves  inju- 
rious. Under  the  administration  of  the  above  quantities  con- 
sumption or  wasting  away  follows  sooner  or  later.  If,  moreover, 
great  caution  be  not  observed  in  the  employment  of  such  dan- 
gerous means,  if  a  certain  boundary  be  overstepped,  or  a  certain 
order  be  not  observed,  symptoms  of  poisoning  are  sure  to  result, 
(Association  Journal,  loco  citato.)  In  Cornwall  and  South  Wales 
the  fumes  of  arsenic  from  arsenic- works  have  been  found  to  be 
very  destructive  to  horses  and  cattle;  the  animals  have  either 
died  with  the  symptoms  of  poisoning,  or  they  have  lingered  some 
time,  have  lost  their  hair,  and  have  suffered  from  enlargement 
and  disease  of  the  joints.  Probably  this  may  be  explained  by 
Dr.  Von  Tschudi  as  a  result  of  his  lunar  precautions  having  been 
neglected !  He  tells  us  that  cattle  as  well  as  horses  may  take  the 
poison  with  impunity,  provided  due  regard  be  had  to  the  phase  of 
the  moon  at  the  time  of  its  administration.  (Journal  de  Chimie 
Medicale,  1854,  loc.  cit.)  This  question  respecting  the  action  of 
arsenic  on  horses,  arose  on  a  trial  for  murder  in  which  my  evi- 
dence was  required  {Reg.  v.  Geering,  Sussex  Summer  Assizes, 
1849).  It  was  suggested  that  arsenic  was  a  useful  and  beneficial 
medicine,  and  much  employed  by  veterinary  practitioners ;  it  was 
thus  attempted  in  the  defence  to  account  for  the  possession  of 
arsenic  in  the  form  of  a  five-grain  pill!  An  experienced  pro- 
fessor at  the  Veterinary  College  informs  me  that  although  it  is 
the  practice  of  some  English  farriers  and  grooms  to  give  arsenic 
in  small  doses  in  this  country,  in  order  to  improve  the  condition 
of  the  skin  of  these  animals, —  it  is  in  his  opinion  an  unsafe 
medicine,  and  its  use  is  generally  discountenanced  by  modern 
veterinarians.  Professor  Morton  says,  "  As  a  therapeutic  agent 
for  the  horse,  arsenious  acid  can  well  be  dispensed  with.  It  is, 
however,  employed  by  some  as  a  tonic,  in  doses  of  from  ten  to 
twenty  grains  daily,  and  by  others  it  is  used  as  a  vermifuge. 
When  injudiciously  administered,  death  has  been  the  result:— the 
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whole  of  the  abdominal  viscera  have  been  found  in  a  state  of 
inflammation,  and  the  lining  membrane  of  the  stomach  and  in- 
testines eroded  in  patches."  (Manual  of  Veterinary  Pharmacy, 
p.  52.)  Several  cases  have  occurred  to  me  in  which  arsenic  has 
proved  fatal  to  the  horse  and  the  appearances  above  described 
have  been  met  with.  These  accidents  may  be  sometimes  ascribed 
to  the  ignorant  employment  of  arsenic  by  persons  who  have  been 
misled  by  the  erroneous  views  promulgated  respecting  its  safety 
and  utility.  There  is  no  reason  to  believe  that  horses  and  cattle, 
whether  English  or  Austrian,  possess  any  special  immunity  as  a 
result  of  habit  from  the  effects  of  arsenic. 

Arsenic-eating.  —  A  graver  question,  however,  arises  respect- 
ing the  alleged  influence  of  habit  in  counteracting  the  effects  of 
large  and  repeated  doses  of  arsenic  in  human  beings.  This 
question  affects  medical  evidence  in  cases  of  arsenical  poisoning, 
first,  in  reference  to  the  motive  for  the  purchase  or  possession  of 
poison  ;  secondly,  in  regard  to  the  fatal  dose  ;  and  thirdly,  in 
regard  to  its  presence  in  medicines  or  liquids,  or  as  absorbed 
arsenic  in  the  dead  body.  Has  habit  such  an  influence  as  is  here 
assigned  to  it, —  or  is  the  belief  in  the  alleged  beneficial  effects 
of  arsenic  so  general  that  it  may  reasonably  account  for  the  pos- 
session of  this  poison  ? 

Some  trials  of  importance  have  occurred  in  which  questions 
connected  with  the  alleged  practice  of  arsenic-eating,  have  been 
put  to  medical  witnesses. 

On  the  authority  of  Von  Tschudi,  we  find  it  stated  that  in 
certain  parts  of  Styria  and  Hungary,  there  are  human  beings  who 
take  arsenic  in  doses  of  two  or  three  grains,  daily,  not  only  with- 
out danger,  but  with  actual  benefit  to  health.  Some  of  these 
persons  who  increase  the  dose  incautiously,  die  from  the  effects, 
but  others  who  are  more  careful  and  take  it  according  to  certain 
rules,  are  stated  to  become  robust,  to  acquire  blooming  com- 
plexions as  well  as  an  attractive  personal  appearance,  with  a 
power  of  ascending  heights  without  fatigue.  The  practice  of  eat- 
ing arsenic,  like  opium-eating  in  England,  is,  we  are  told,  carried 
on  in  Styria  in  secrecy.  One  peasant,  according  to  Von  Tschudi, 
sixty-three  years  of  age,  was  in  the  habit  of  taking  a  lump  of 
two  or  three  grains  daily,  eight  or  ten  times  a  month,  about  the 
period  of  the  new  moon  (I)  and  he  had  continued  this  practice 
from  the  age  of  twenty-seven.  In  about  thirty-five  years,  we  are 
informed,  this  man  had  swallowed  from  twenty  to  twenty-two 
ounces  of  arsenic.  He  had,  however,  always  observed  the  pre- 
caution of  increasing  the  dose  at  the  new  moon  and  diminishing 
it  at  full  moon  !  We  are  further  told  that  there  are  no  symptoms 
of  illness  or  chronic  poisoning  produced  by  this  practice  in 
arsenic-eaters,  when  the  dose  is  properly  adjusted  to  the  con- 
stitution and  habit  of  body  ;  but  we  have  no  information  of  the 
mode  in  which  these  conditions  are  discovered.    If  from  any 
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cause  the  arsenic  be  discontinued  for  a  time,  symptoms  occur 
resembling  those  of  slight  arsenical  poisoning.  (Johnston,  op. 
cit.  204.)  While  women  are  said  to  take  arsenic  in  secret  to 
improve  their  personal  attractions, — men  take  it  to  enable  them 
to  ascend  mountains,  to  endure  fatigue,  and  to  protect  them 
(on  homoeopathic  principles)  from  the  arsenical  fumes  to  which 
they  may  be  exposed  in  working  the  ores  of  arsenic.  (Journal 
de  Chimie  Medicale,  1854,  p.  445.)  Von  Tschudi  states  that  in 
1852,  at  some  chateau  in  France,  a  servant  intending  to  poison 
his  mistress,  gave  her  small  doses  of  arsenic  in  her  food,  thinking 
by  these  means  to  conceal  the  attempt  at  murder.  To  the 
surprise  of  the  criminal  the  lady  improved  in  health  and  per- 
sonal appearance.  He  then  gave  a  stronger  dose, —  when  the 
attempt  was  discovered,  and  the  facts  became  known.  The 
escape  of  this  lady  is  referred  to  the  same  mode  of  action  of  the 
poison  as  that  which  is  recorded  of  the  arsenicophagists  of  Styria! 
The  locality  and  date  of  this  alleged  occurrence  are  not  given 
by  the  writer,  and  there  are  no  facts  to  support  the  strange 
assumptions  which  have  been  built  upon  Von  Tschudi's  state- 
ments. It  is  stated  that  the  practice  of  eating  arsenic,  in  order 
to  be  carried  out  successfully,  should  be  commenced  in  youth  — 
that  when  once  begun  it  must  be  continued,  and  that  symptoms 
of  poisoning  by  arsenic  do  not  show  themselves  as  in  England, 
when  the  poison  is  taken,  but  only  when  the  use  of  it  is  dis- 
continued !  Further,  there  is  said  to  be  some  risk  attending 
the  practice,  unless  the  arsenic  be  swallowed  at  or  about  the 
period  of  new  moon  !  It  need  hardly  be  remarked  that  these 
absurd  and  exaggerated  statements  are  utterly  inconsistent  with 
all  that  is  known  concerning  the  action  of  arsenic  in  this  or 
other  countries  ;  and  but  for  the  fact  that  they  for  a  time  re- 
ceived the  literary  support  of  Professor  Johnston,  and  were  dif- 
fused by  him  in  an  amusing  book,  they  would  not  have  required 
any  serious  refutation.  Mr.  Kesteven  has  shown  that  they  do 
not  rest  upon  any  trustworthy  grounds  ;  and  he  has  collected  a 
number  of  facts  from  the  arsenic-works  of  Cornwall,  which 
clearly  prove  that  the  so-called  arsenic  or  hidri  of  the  Styrian 
peasants,  cannot  be  arsenic  as  it  is  known  in  England.  (Assoc. 
Med.  Jour.  1856,  Sept.  6,  757,  and  Sept.  20th,  810.) 

That  the  peasants  of  Styria  swallow  some  white  powder,  is  not 
at  all  improbable.  That  it  is  white  arsenic  has  not  yet  been 
proved  by  any  analysis.  It  is  probable,  from  the  mode  in  which 
the  powder  is  stated  to  be  collected,  that  it  is  oxide  of  zinc  ; 
hence  Von  Tschudi  and  those  who  have  placed  credit  in  his 
statements,  have  overlooked  the  most  important  fact  in  this 
strange  history.  It  appears,  however,  according  to  this  writer, 
that  a  case  has  occurred  in  which  this  theory  was  brought  for- 
ward to  account  for  the  presence  of  arsenic  in  a  dead  body. 
Without  giving  place,  date,  or  name,  we  are  told  that  "  a  few 
years  ago  "  a  remarkable  criminal  case  was  tried  in  his  neigh- 
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bourhood.  The  body  of  a  man  had  been  buried  eight  years  and 
was  then  disinterred,  for  judicial  purposes,  when  on  analysis 
arsenic  was  found  in  it.  Von  Tschudi  then  says,  "  The  counsel 
for  the  prisoner  made  use  of  my  communications.  I  also  was 
called  on  to  give  my  evidence ;  and  after  numerous  witnesses 
had  been  examined,  the  conclusion  arrived  at  was  almost 
beyond  the  possibility  of  doubt,  that  the  man  suspected  to 
have  been  poisoned,  was  a  poison-eater.  As  the  rest  of  the  evi- 
dence against  the  accused  was  not  well  founded,  both  prisoners 
were  acquitted  ;  while  without  the  knowledge  of  the  strange 
practice  of  taking  arsenic,  a  condemnation  would  most  surely 
have  followed.  This  is  but  one  case  among  many  similar  that 
I  could  cite."  (Association  Journal,  Sept.  20,  1856,  p.  809.) 
There  is  no  reason  to  believe  that  arsenic-eating  is  practised  in 
this  country,  still  an  attempt  may  be  occasionally  made  to  turn 
this  Styrian  theory  to  use  for  the  purposes  of  a  defence.  In 
the  case  of  Reg.  v.  Wooler  (Durham  Winter  Assizes,  1855),  it 
was  actually  contemplated  by  the  late  Serjeant  Wilkins,  to 
account  for  the  unexplained  presence  of  arsenic  in  the  body 
of  Mrs.  Wooler,  by  reference  to  the  opinions  of  Johnston  and 
Von  Tschudi.  There  was  an  intention  to  suggest  on  the  part 
of  the  defence,  that  this  lady  had  for  a  long  period  been  in  the 
habit  of  dosing  herself  with  arsenic,  unknown  to  her  friends, 
for  the  purpose  of  improving  her  personal  appearance  in  the 
eyes  of  her  husband  ;  that  her  body  had  become  habituated 
to  it,  and  that  in  fact  she  had  died  only  because  she  had 
latterly  left  off  the  practice  ;  but  it  was  prudently  abandoned, 
on  the  principle  that  a  bad  or  inadequate  explanation  is  worse 
than  none.  According  to  the  evidence  given  in  this  case, 
symptoms  of  poisoning  by  arsenic  first  showed  themselves 
about  six  weeks  before  she  died  ;  they  occurred  at  intervals 
with  aggravation  during  this  period.  She  had  no  access  to 
arsenic  in  any  shape  in  the  six  weeks  preceding  her  death. 
When  she  died,  arsenic  was  found  in  all  parts  of  her  body, — 
the  result  of  absorption  and  deposition.  The  poison  was  also 
eliminated  in  the  urine  up  to  within  a  few  days  of  her  death. 
Hence,  to  explain  some  of  the  facts  on  the  arsenic-eating  theory, 
it  would  have  been  necessary  to  assume,  contrary  to  the  evi- 
dence furnished  by  the  urine,  that  this  poison  is  not  eliminated 
from  the  tissues. 

The  published  accounts  of  alleged  arsenic-eating  lead  to  the  in- 
ference that  symptoms  of  poisoning  are  not  caused  by  the  use  of 
the  poison,  but  as  a  result  of  its  withdrawal.  This  is  quite  con- 
trary to  all  experience  regarding  the  action  of  arsenic  and  other- 
poisons  in  this  country.  The  symptoms  are  observed  only  where 
a  poisonous  substance  is  administered,  and  cease  when  it  is 
withdrawn  or  eliminated  from  the  body.  Hence  no  medico- 
legal inquiry  is  likely  to  arise  regarding  this  alleged  practice, 
which  can  affect  medical  evidence  any  more  than  the  practice  of 
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opium-eating.  If  the  dose  of  arsenic  or  opium  is  small,  there 
are  presumed  to  be  no  ill  effects  ;  if  large,  there  will  be  symp- 
toms of  poisoning  and  death.  Should  arsenic  be  found  in  a 
dead  body  in  small  quantity,  and  there  are  no  appearances  indi- 
cative of  recent  administration,  the  discovery  could  not  em- 
barrass medical  evidence,  because  arsenic  is  largely  used  as  a 
medicine  ;  and  unless  symptoms  of  poisoning  have  manifested 
themselves  during  life,  and  there  are  appearances  in  the  body 
indicative  of  its  action,  there  can  be  no  ground  for  alleging  that 
a  person  has  died  from  its  effects.  If,  however,  such  symp- 
toms and  appearances  are  met  with,  and  the  poison  is  found  in 
the  dead  body,  then  the  inference  will  be  that  the  death  of  the 
deceased,  whether  an  arsenicophagist  or  not,  was  caused  by 
arsenic.  The  case  will  then  resolve  itself  into  one  of  accident 
from  over-dose,  suicide,  or  murder  ;  and  as  in  Reg.  v.  Wooler, 
unless  it  can  be  proved  clearly  and  conclusively,  that  some  one 
administered  the  poison,  a  charge  of  murder  cannot  be  sustained. 
It  must  rest  with  the  moral  evidence  to  show  whether  death  from 
arsenic  was  the  result  of  accident  or  of  suicide.  Assuming  that 
one-half  of  the  statements  is  based  on  truth,  they  prove, — not  that 
arsenic  may  be  swallowed  in  very  large  and  increasing  doses  as 
an  effect  of  habit, —  for  it  is  said  that  the  same  dose,  (two  or 
three  grains,)  was  taken  for  many  years, —  but  that  there  must 
be  some  national  idiosyncrasy  among  the  Styrians  which  renders 
them  proof  against  the  effects  of  poisonous  doses  of  arsenic 
under  certain  circumstances. 

Mr.  Hunt,  who  has  probably  used  arsenic  medicinally  to  a 
greater  extent  than  any  practitioner  in  this  country,  states  that 
its  beneficial  or  curative  powers  reside  alone  in  doses  too  small 
to  produce  the  ordinary  effects  of  poisoning.  Further,  habit 
appears  to  have  so  little  influence  over  its  use,  that  the  safe 
plan  of  administration  is  the  reverse  of  that  of  other  medicines, 
such  as  opium  and  antimony.  A  full  dose  of  arsenic  should 
be  given  at  once,  and  the  quantity  gradually  decreased.  By 
a  full  dose,  this  writer  implies  about  the  eighth  part  of  a  grain, 
taken  in  three  doses  in  one  day.  He  has  found  that  extreme 
doses,  such  as  those  which  are  alleged  to  be  taken  by  the 
Styrians,  produce  so  long  and  lasting  an  impression  on  the 
nervous  system,  especially  in  delicate  subjects,  as  to  render  it 
for  months  or  years  subsequently,  so  intolerant  of  the  medicine, 
as  absolutely  to  interdict  its  use.  (Pathology  of  Diseases  of 
the  Skin,  1847,  p.  13.) 

A  most  extraordinary  use  for  the  purposes  of  a  defence  was 
made  of  this  Styrian  doctrine  at  the  trial  of  Miss  Madeline  Smith 
(Edinburgh  Court  of  Justiciary,  July,  1857)  for  the  murder 
of  VAngelier.  To  account  for  the  purchase  of  arsenic,  the 
accused  stated  that  she  had  used  it  as  a  cosmetic.  The  de- 
ceased died  evidently  from  the  effects  of  arsenic  on  the  23rd  of 
March.    Irrespective  of  two  previous  purchases  of  coloured 
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arsenic,  for  which  false  reasons  had  been  assigned,  it  was 
proved  that  the  prisoner  had  purchased  one  ounce,  as  she  said, 
"  to  kill  rats,"  on  the  18th  of  March,  only  five  days  before  the  death 
of  the  deceased.  The  arsenic  was  sold  coloured  with  indigo. 
When  charged  with  the  crime,  and  required  to  account  for  the 
poison,  she  stated  that  she  had  bought  arsenic  on  various  occa- 
sions ;  that  she  had  used  it  all  as  a  cosmetic,  and  had  applied 
it  to  her  face,  neck,  and  arms,  diluted  with  water  ;  that  a 
companion  at  school  had  told  her  that  arsenic  was  good  for  the 
complexion.  This  was  directly  contradicted  by  the  person 
whom  she  had  named  as  her  informant ;  it  was  proved  that  she 
had  left  school  in  1853,  and  that  her  purchases  of  arsenic  for  cos- 
metic purposes  had  only  commenced  four  years  afterwards,  in 
February,  1857,  i.  e.  during  her  secret  intimacy  with  the  deceased. 
It  was  urged,  that  this  mode  of  using  arsenic  externally  had 
never  been  suggested  in  any  popular  publication.  In  fact,  Von 
Tschudi  has  not  recommended  the  use  of  this  mineral  for  wash- 
ing the  face  ;  and  an  ounce  of  arsenic  coloured  with  indigo, 
could  scarcely  be  expected  to  improve  the  complexion.  This, 
however,  it  was  suggested,  might  have  arisen  from  ignorance  or 
mistake  on  the  part  of  the  accused,  respecting  the  precise  mode 
of  using  it.  To  support  this  theory,  Dr.  Laurie  was  called,  and 
he  deposed  that  he  had  washed  his  hands  and  face  in  water 
containing  a  quantity  of  arsenic  coloured  with  indigo,  and  he  had 
found  no  disagreeable  effects  from  it.  Soon  afterwards,  how- 
ever, he  washed  his  face  with  cold  water,  and  he  stated  that  he 
would  not  advise  the  external  use  of  arsenic  as  a  practice. 

It  is  hardly  a  question  of  science,  but  one  of  common  sense, 
whether  a  woman  of  adult  age  would  use  an  ounce  of  arsenic 
coloured  with  indigo  or  soot  in  the  manner  and  for  the  purposes 
suggested.  A  physician  knowing  the  properties  of  arsenic,  would 
take  care  to  keep  the  poison  out  of  his  eyes,  nose,  and  mouth, 
and  relieve  himself  of  risk  by  speedy  ablution  afterwards.  It  is 
to  be  hoped  that  the  evidence  of  this  physician  as  to  the  immu- 
nity which  he  experienced,  will  not  induce  others  to  improve 
upon  Von  Tschudi's  practice,  and  freely  use  arsenic  externally 
as  well  as  internally  for  benefiting  the  complexion. 

So  far  as  habit  is  concerned,  it  may  be  said  that  neither  the 
internal  nor  external  use  of  arsenic  can  be  resorted  to  with 
safety.  Of  the  danger  arising  from  external  application  Mr. 
Kesteven  has  already  furnished  some  examples  (Association 
Journal,  Sept.  20,  1856,  p.  811)  ;  and  it  is  only  the  integrity 
of  the  skin  which  can  save  a  man  from  serious  accidents  when 
arsenic  is  used  for  washing  the  face  and  hands  in  the  mode 
in  which  it  was  used  by  the  medical  witness,  and  professed  to 
have  been  used  by  the  prisoner  Madeline  Smith.  The  contact 
with  the  mucous  membrane  in  any  part,  or  an  open  wound, 
would  lead  to  serious  consequences.  It  has  been  found  that  even 
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the  accumulation  of  small  particles  of  arsenic  in  the  depressions 
or  in  the  hollows  of  the  unbroken  skin,  is  attended  with  some 
risk.  (Association  Journal,  ut  supra.) 

Tolerance. — There  are  certain  conditions  of  the  body  in  \ 
which,  without  reference  to  habit,  a  large  dose  of  a  poisonous  j 
substance  may  be  taken  at  once  by  a  person  who  may  not  have  1 
previously  taken  it  as  a  medicine,  and  yet  the  ordinary  effects  jii 
of  poisoning  will  not  be  manifested.    In  tetanus  and  hydropho-  ! 
bia,  poisonous  doses  of  opium  have  been  given  at  short  intervals  j 
without  producing  any  injurious  symptoms.    In  a  case  of  teta-  j 
nus,  which  occurred  while  I  was  a  student  at  Guy's  Hospital, 
one  ounce  of  tincture  of  laudanum — a  quantity  sufficient  to 
destroy  four  persons — was  given  to  the  patient  every  four  hours  | 
without  producing  any  of  the  symptoms  of  poisoning.  In  fact,  in 
prescribing  this  drug  for  the  disease,  surgeons  look  rather  to  the  : 
effect  produced,  than  the  actual  quantity  taken  by  the  patient. 
Mr.  Curling  mentions  a  case  in  which  four  ounces  of  laudanum  i 
were  given  daily  for  eleven  days,  without  affecting  the  progress  | 
of  the  disease,  or  producing  narcotism,  (Curling  on  Tetanus, 
p.  152.)    Infants,  it  is  well  known,  are  peculiarly  susceptible  of 
the  effects  of  opium,  so  that  they  are  sometimes  destroyed  by  doses  1 
of  one  or  two  minims.    On  the  other  hand,  in  certain  forms  of  i 
disease, —  like  adults  they  will  take  large  doses  of  this  drug  with- 
out injury.  Dr.  Nevins  has  reported  the  case  of  a  negro  child,  aged 
fifteen  months,  affected  with  idiopathic  tetanus,  to  which  two 
minims  of  laudanum  and  four  of  spirit  of  sulphuric  ether  were 
given  every  hour.    The  next  day  the  rigidity  of  the  muscular 
system  was  undiminished,  although  the  child  had  taken  about 
forty  minims  of  the  tincture.    Four  minims  of  laudanum  were 
then  given  every  hour,  and  on  the  following  day  the  rigidity 
had  much  abated.    The  child  had  then  taken  two  drachms  of 
laudanum  in  two  days,  but  there  were  no  signs  of  narcotism. 
(Medical  Gazette,  vol.  xlvi.  p.  981.) 

Tartar  emetic  presents  a  similar  peculiarity.  This  medicine 
has  been  safely  and  beneficially  prescribed  in  large  doses  and 
for  a  long  continuance  in  pulmonary  diseases  and  rheumatism. 
Tommasini  and  Laennec  were  in  the  habit  of  prescribing  largely 
on  the  Italian  theory  of  contra -stimulus.  Persons  affected 
with  pulmonary  disease  manifested,  generally  speaking,  a  "  to- 
lerance "  of  the  medicine  if  given  in  large  doses  and  at  short 
intervals.  When  this  tolerance  was  once  set  up,  the  medicine 
was  productive  of  benefit,  but  when  not  established,  either  from 
peculiarity  of  constitution  or  other  causes,  it  was  withdrawn. 
(See  Pereira,  Materia  Medica,  4th  ed.,  vol.  i.  p.  101;  Forbes' 
Translation  of  Laennec  on  Diseases  of  the  Chest,  pp.  251,  260; 
also  Delia  Nuova  Dottrina  Medica  Italiana,  del  Prof.  Giacomo 
Tommasini,  Firenze,  1817.)  The  facts  connected  with  the  to- 
lerance of  certain  medicines  in  poisonous  doses,  are  of  some 


TOLERANCE  OF  LARGE  DOSES  OF  ANTIMONY.  97 

medico-legal  importance.  Although  well  known  to  professional 
men,  it  is  a  remarkable  circumstance  that  they  should  have  been 
recently  adduced  by  learned  physicians  as  furnishing  a  proof  that 
tartar-emetic  is  not  a  poison,  and  is  not  likely  to  destroy  life!  When 
the  death  of  Ann  Palmer  was  referred  by  Dr.  Kees  and  myself  to 
the  repeated  doses  of  tartar-emetic  which  had  been  administered  to 
her,  the  practice  of  Tommasini  in  giving  large  doses  with  safety, 
was  adduced  by  certain  medical  writers  as  proving  the  very  re- 
verse of  what  that  eminent  physician  intended.  Tommasini  and 
Laennec  did  not  prescribe  large  doses  of  this  mineral  for  persons 
whose  state  of  health  did  not  require  antimony  in  any  shape  ;  and 
they  gave  especial  precautions  respecting  the  use  of  it  in  diseases 
of  the  lungs,  —  that  where  irritant  effects  followed,  it  should  be 
withdrawn  ;  and  it  could  not  then  be  persisted  in  without  endan- 
gering the  life  of  a  patient.  As  well  might  these  writers  have 
argued  that  opium  was  not  a  dangerous  drug,  and  might  be  given 
to  a  healthy  person  in  large  or  frequent  doses,  because  they  had 
known  such  doses  of  it  borne  without  any  symptom  of  poisoning 
in  cases  of  tetanus  and  hydrophobia!  The  absurdity  of  such 
reasoning  would  have  been  at  once  perceived  had  Ann  Palmer 
been  treated  with  such  heroic  doses  of  opium  as  are  safely  given 
in  tetanus, — but  it  was  entirely  overlooked  with  respect  to  the  use 
of  tartar-emetic;  and  Tommasini  was  thus  incorrectly  made  re- 
sponsible for  justifying  a  new  system  of  murder  by  poison  in  this 
country.  The  fruits  of  these  injudicious  publications  were  seen 
in  the  trial  and  conviction  of  a  woman  (M' Mullen),  at  the  Liver- 
pool Autumn  Assizes,  1856,  for  the  murder  of  her  husband  by 
small  doses  of  this  substance,  and  of  a  man,  named  Hardman, 
for  the  murder  of  his  wife  by  similar  means  {Reg.  v.  Hardman, 
Liverpool  Autumn  Assizes,  1857).  An  error  like  this  once 
widely  circulated,  is  not  easily  eradicated. 

The  authority  of  Orfila  has  been  erroneously  quoted  in  support 
of  the  view  that  large  doses  of  antimony  might  be  given  with 
comparative  impunity.  This  distinguished  medical  jurist,  in 
speaking  of  the  doses  of  poisonous  substances,  makes  the  follow- 
ing remarks:  "Persons  labouring  under  certain  forms  of  disease, 
will  bear  without  injury,  considerable  doses  of  a  poisonous  sub- 
stance, while  mueh  smaller  doses  would  produce  dangerous 
effects  on  the  same  persons  in  a  normal  state.  We  may  cite,  in 
proof  of  this,  the  effects  of  tartar-emetic  in  inflammation  of  the 
lungs,  &c.  Would  any  body  venture  to  assert  that  these 
poisonous  substances  are  not  deleterious  to  man  because  they  do 
not  always  act  as  poisons  even  in  very  large  doses?  Certainly 
not;  it  would  merely  prove  that  those  substances,  which  are 
really  poisonous  in  the  generality  of  cases,  are  not  poisonous  in 
the  same  doses  under  certain  conditions  in  which  they  are 
tolerated"  (Toxicologic,  5eme  edition,  1852,  tome  i.  p.  13.) 
That  barristers,  in  defending  an  accused  person,  should  quote  only 
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such  parts  of  a  book  as  precisely  suited  their  purpose,  and  en- 
deavourto  suppress  all  others, is  not  surprising;  but  tbat medical 
writers,  pretending  to  instruct  the  profession,  should  thus  deal 
with  an  authority  with  a  view  of  condemning,  by  anticipation, 
opinions  solemnly  expressed  on  oath  by  witnesses  for  the  Crown 
is,  to  say  the  least,  an  unwarrantable  practice.  The  only  excuse 
for  such  conduct  is  that  they  had  not  read  the  book  from  which 
they  quoted. 

This  tolerance  of  poisonous  medicines  in  large  doses  may  also 
account  for  certain  facts,  noticed  by  Dr.  Hoenerkopf,  on  the  com- 
parative impunity  with  which  sulphate  of  copper  may  be  taken  by 
children  affected  with  croup,  in  the  treatment  of  which  disease  it 
appears  to  be  much  used  by  German  physicians.  Dr.  Hoener- 
kopf gave  to  a  child  affected  with  croup,  216  grains  of  sulphate 
of  copper  in  eight  days,  making  a  daily  average  of  twenty-seven 
grains.  To  another  child,  four  and  a  half  years  old,  he  gave  150 
grains  in  seven  days;  to  a  third,  two  years  old,  he  gave  189 
grains  in  twenty-four  days,  or  about  eight  grains  daily ;  and  he 
cites  other  cases  in  which  equally  large  doses  were  given,  not 
only  with  impunity,  so  far  as  symptoms  of  poisoning  were  con- 
cerned, but  with  benefit  to  the  patient.  (See  Casper,  Viertel- 
jahrschrift,  1 855,  p.  227.)  I  quite  agree  with  Dr.  Spielman,  who, 
in  commenting  upon  these  cases,  observes,  that  from  such  data  it 
would  be  most  illogical  to  contend  that  sulphate  of  copper  was 
not  a  poison;  and  that  it  might  be  given  to  healthy  persons  in 
similar  doses  with  impunity.  (Casper's  Vierteljahrschrift,  1856,  ii. 
p.  45.)  Habit  may  to  a  certain  extent  allow  of  a  slight  increase 
or  frequent  repetition  of  the  dose;  but  there  is  reason  to  believe 
that  the  powers  of  the  medicine  are  spent  on  the  disease,  and  it 
is  only  on  recovery  that  these  large  doses,  if  continued,  exert  a 
poisonous  action.  The  noxious  action  of  this  substance  is  sus- 
pended. This  is  clearly  the  case  with  opium  and  morphia  in  the 
treatment  of  mania,  tetanus,  and  hydrophobia.  (See  post,  p.  108.) 
Dr.  Rees  informed  me  of  a  case  in  June,  1857,  in  which 
a  lady  suffering  from  acute  puerperal  mania,  took  thirty  grains 
of  hydrochlorate  of  morphia  in  twenty-four  hours,  without  any 
injurious  consequences.  She  had  not  been  accustomed  to  take 
narcotics.  Dr.  Rees  sent  me  a  portion  of  the  morphia-salt,  which 
I  found  to  be  of  the  usual  pharmaceutical  kind.  This  was  an 
instance  of  tolerance  from  disease. 

A  case,  of  which  the  details  are  elsewhere  given  (ante,  p.  88), 
appears  to  indicate  that  in  certain  forms  of  paralysis  there  may 
be  a  tolerance  of  strychnia  in  large  and  fatal  doses,  although 
undoubtedly  habit  in  this  instance  influenced  materially  the  ope- 
ration of  this  poison. 

Idiosyncrasy. — This  is  a  term  applied  to  that  peculiar  condi- 
tion of  body,  the  reverse  of  habit,  in  which  small  medicinal 
doses  of  poisons,  such  as  opium,  arsenic,  strychnia,  mercury,  or 
antimony  so  seriously  affect  a  person  as  to  endanger  life.  Thus 
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||  it  increases  the  effect  of  poisons,  or  confers  on  an  ordinary 
I  medicinal  dose  a  poisonous  instead  of  a  curative  action.  On 
li  other  occasions,  irrespective  of  habit  or  of  tolerance  from  dis- 
||  ease,  a  large  dose  of  a  poison  maybe  taken  and  produce  no 
|!  dangerous  consequences.  Dr.  Christison  mentions  a  remark  - 
I  able  instance  of  this  kind,  in  which  a  gentleman,  unaccustomed 
I  to  the  use  of  opium  took  nearly  an  ounce  of  good  laudanum 
I  without  any  effect.  (On  Poisons,  p.  32.)  This  form  of  idiosyn- 
|  crasy  by  which  poisons  cease  to  operate  as  such,  is  compara- 
I  tively  rare  ;  for,  as  a  general  rule,  no  particular  state  of  the  tfody 
I  is  a  safeguard  against  their  operation ;  but  daily  experience 

I  teaches  us,  that  some  persons  are  more  powerfully  affected  than 

I I  others  by  an  ordinary  dose  of  opium,  arsenic,  antimony,  and  other 

I  substances.    Some  persons  cannot  tolerate  arsenic  in  any  dose  ; 

II  some  are  readily  affected  with  lead-disease  from  causes  from 
which  the  greater  number  of  persons  do  not  suffer.    There  are 

|  others  on  whom  small  medicinal  doses  of  arsenic,  mercury, 
antimony,  or  opium,  produce  serious  symptoms.  I  have  known 
the  twenty-fourth  part  of  a  grain  of  tartar-emetic  to  produce  in 
an  adult,  nausea,  vomiting,  and  extreme  depression.  A  third 
J  form  of  idiosyncrasy  is  seen,  where  a  substance  generally  re- 
puted harmless  and  used  as  an  article  of  food,  produces  effects 
so  closely  resembling  those  of  poisoning,  as  very  frequently  to 
have  given  rise  to  serious  mistakes.  'Ihis  is  the  case  with  pork, 
certain  kinds  of  shell-fish  and  mushrooms.  There  may  be 
nothing  poisonous  in  the  food  itself ;  but  it  acts  as  a  poison  in 
particular  constitutions  ; — whether  from  its  being  in  these  cases 
a  poison  per  se,  or  rendered  so  during  the  process  of  digestion, 
it  is  difficult  to  say. 

The  subject  of  idiosyncrasy  is  of  some  importance  in  a 
medico-legal  view,  when  symptoms  resembling  those  of  poi- 
soning follow  a  meal  consisting  of  a  particular  kind  of 
food.  In  such  a  case,  without  a  knowledge  of  this  peculiar 
condition,  we  might  hastily  attribute  to  poison,  effects  which 
were  really  due  to  another  cause.  It  would  appear  that  in 
some  instances  idiosyncrasy  may  be  acquired — i.  e.  a  person 
who,  at  one  period  of  his  life,  had  been  in  the  habit  of  partaking 
of  a  particular  kind  of  food,  may  find  at  another  period  that 
it  will  disagree  with  him.  If  pork  has  been  disused  as  an 
!  article  of  diet  for  many  years,  it  cannot  always  be  resumed  by 
|  individuals  with  impunity.  When  the  powers  of  life  have 
become  enfeebled  by  age,  the  susceptibility  of  the  system  to 
poisons  is  increased  ;  thus  aged  persons  may  be  killed  by  com- 
paratively small  doses  of  arsenic  and  opium.  Opium  especially 
affects  the  aged  who  are  labouring  under  pulmonary  disease. 
Infants  have  been  destroyed  by  very  small  doses  of  opium.  Cases 

'    of  acquired  idiosyncrasy  are  very  rare  ;  it  appears  to  be  if  we 

1    may  so  apply  the  term,  a  congenital  condition. 

]  H  2 
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CHAPTER  7. 

CLASSIFICATION   OF   POISONS  —  SPECIAL    CHARACTERS  OF  IRRI- 

TANTS  DIFFERENCE    BETWEEN    CORROSIVE    AND  IRRITANT 

POISONS  —  NEUROTIC     POISONS          CEREBRAL,     SPINAL,  AND 

CEREBRO-SPINAL  POISONS. 

Poisons  were  formerly  arranged  in  three  classes  according  to 
the  kingdom  from  which  they  were  obtained  ;  and  thus  we  had 
mineral,  animal,  and  vegetable  poisons.  The  inutility  of  such  a 
classification  must  be  apparent  when  it  is  considered,  that  we  do 
not,  by  adopting  it,  acquire  any  knowledge  of  the  properties  of, 
a  poison  or  of  its  action  on  the  economy.  If  applied  at  all,  it- 
should  be  only  in  a  form  subordinate  to  a  physiological  classifi- 
cation, so  as  to  allow  of  the  arrangement  of  poisons  in  analogous 
groups.  A  recent  writer  on  Toxicology,  M.  Flandin,  has  en- 
deavoured to  revive  the  old  division  of  poisons  into  mineral, 
vegetable,  and  animal.  (Traite  des  Poisons,  i.  225,  ed.  1846  ) 
There  appears  to  be  no  good  reason  for  the  reintroduction  of 
this  classification,  while  there  are  many  objections  to  it.  In 
stating  that  opium  is  a  narcotic,  or  that  cantharides  is  an  irri- 
tant poison,  we  convey  some  idea  of  the  mode  of  action  of  these 
substances  ;  but  it  is  not  so  when  we  apply  to  them  only  the 
terms  vegetable  and  animal.  We  are  then  left  in  entire  uncer- 
tainty as  to  their  mode  of  operation.  All  classifications  are 
necessarily  more  or  less  arbitrary  ;  but  in  making  our  selection, 
we  are  bound  to  prefer  that  which,  while  it  arranges  poisons  in  a 
certain  order,  carries  us  beyond  the  mere  knowledge  of  the 
kingdoms  from  which  they  are  derived. 

In  the  latest  edition  of  his  work,  Orfila  has  divided  poisons 
into  four  classes  : — L  Irrritants  ;  2.  Narcotics  ;  3.  Narcotico- 
acrids  ;  and  4.  Septic  or  putrefying  poisons.  The  first  class 
included  by  far  the  largest  number  of  bodies,  namely,  all  mine- 
ral poisons,  and  many  belonging  to  the  vegetable  kingdom  ; 
while  the  second  class  contained  substantially  only  two — opium 
and  prussic  acid.  The  fourth  class  included  the  various  animal 
poisons  with  a  few  gases,  and  the  remaining  substances  were 
mixed  indiscriminately,  under  the  designation  of  narcotico-acrids. 
This  classification,  in  a  modified  form,  has  been  generally  adopted, 
by  English  writers  :  it  was  followed  in  the  former  edition  of 
this  book.  M.  Galtier,  writing  in  1855,  divides  the  subject 
into  Inorganic  and  Organic  poisons,  the  former  class  including, 
1.  Metalloidal;  2.  Acid;  3.  Alkaline;  and  4.  Metallic  poisons; 
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while  in  the  latter  class  are  placed,  1.  Vegetable  poisons ;  2. 
Animal  ;  3.  Alimentary  substances  (mushrooms,  unwholesome 
food,  &c);  4.  Gaseous  poisons.  While  poisons  do  not  admit  of 
a  perfect  arrangement,  either  according  to  their  effects— the 
organs  which  are  affected  by  them,  or  the  kingdom  of  nature 
from  which  they  are  derived,  there  is  room  for  the  adoption  of 
a  modification  of  these  arrangements,  which,  although  not  free 
from  objection,  appears  to  me  sufficient  for  practical  purposes. 

The  substances  called  Irritant  poisons,  are  so  well  marked 
in  their  characters,  that  they  are  retained  as  a  class,  divisible  into 
three  sections,  according  to  their  nature,  namely,  Mineral, 
Vegetable,  and  Animal  ;  and  the  mineral  or  inorganic  irri- 
tants are  again  divided  into  the  sub-sections  Non-metallic  and 
Metallic  poisons.  Those  irritants  which  are  derived  from  the 
vegetable  and  animal  kingdoms,  except  savin  and  cantharides, 
are  not  very  often  employed  criminally. 

Considering  the  Gaseous  poisons  sufficiently  peculiar  in  their 
properties  and  effects  on  the  body  to  require  a  separate  classih- 
cation,  the  remaining  substances  belonging  to  the  vegetable 
kingdom  may  be  placed  in  one  large  class  under  the  name 
of  Neurotic  poisons.  Their  effects  are  chiefly  manifested  on 
the  brain,  spinal  marrow,  and  nerves ;  some  more  particularly 
i  affect  the  brain,  others  the  spinal  marrow,  and  others  again 
both  of  these  organs.  In  the  vegetable  state,  as  in  the  form  of 
roots,  leaves,  or  seeds,  they  may  give  rise  to  pain  and  irritation 
in  the  alimentary  canal,  but  the  active  principle  when  separated 
from  the  plant,  does  not  commonly  produce  these  effects,  except 
when  it  is  of  an  acrid  or  of  a  corrosive  nature. 

The  class  of  Neurotics,  here  constructed  out  of  the  Narcotic 
and  Narcotico-irritant  classes,  admits  of;  a  division  into  three 
sections,  according  to  the  organ  specially  affected  by  the  poison, 
namely,  Cerebral,  Spinal,  and  Cerebro-spinal. 


Animal 


NEUROTICS 
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Spinal  .  . 


(Morphia.) 
(Strychnia.) 

(Conia,  Aconitina.) 
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The  Cerebral  poisons  include  the  pure  narcotics,  such  as  opium, 
with  its  alkaloid  morphia,  hyoscyamus,  and  a  few  other  substances. 
Their  action  is,  as  the  name  is  intended  to  imply,  chiefly  con- 
fined to  the  brain.  They  produce  stupor  and  insensibility  with- 
out convulsions.  The  Spinal  poisons  are  those,  the  action  of  which 
is  chiefly  confined  to  the  spinal  marrow,  manifested  by  violent 
convulsions,  sometimes  of  the  tetanic,  and  at  others  of  the  clonic 
kind.  Spinal  poisons  do  not  necessarily  cause  a  loss  of  sensi- 
bility or  consciousness :  there  is  rarely  any  symptom  of  nar- 
cotism when  they  are  taken  or  administered  as  poisons.  Nux 
vomica  and  its  alkaloid  strychnia  are  types  of  this  form  of  poi- 
soning. The  Cerebrospinal poisons  include  those  which  produce 
symptoms  indicative  of  an  action  on  the  brain  and  spinal  marrow, 
delirium,  convulsions,  coma,  and  paralysis.  Conia,  aconitina  and 
atropia,  as  well  as  the  plants  from  which  they  are  derived,  furnish 
examples  of  this  group  of  poisons.  In  some  instances  their  effects 
are  specially  manifested  on  the  nerves  of  motion  by  exciting  or 
paralysing  them,  in  other  instances  on  the  nerves  of  sensation  by 
exalting  or  destroying  sensibility, —  but  in  the  greater  number 
of  cases  effects  are  produced  on  both.  In  a  few  instances  a 
poison  appears  to  affect  directly  the  contractility  of  the  muscles, 
irrespective  of  its  action  on  the  nerves. 

Irritant  Poisons. — The  irritants  are  possessed  of  these 
common  characters.  When  taken  in  ordinary  doses,  they  occa- 
sion speedily  violent  vomiting  and  purging.  These  symptoms 
are  either  preceded,  accompanied,  or  followed  by  intense  pain  in 
the  abdomen,  commencing  in  the  region  of  the  stomach.  The 
peculiar  effects  of  the  poison  are  chiefly  manifested  on  the 
stomach  and  intestines,  which,  as  their  name  implies,  they 
irritate  and  inflame.  Many  substances  belonging  to  this  class  of 
poisons  possess  corrosive  properties,  such  as  the  strong  mineral 
acids,  caustic  alkalies,  bromine,  corrosive  sublimate,  and  others. 
These,  in  the  act  of  swallowing,  are  commonly  accompanied  by 
an  acrid  or  burning  taste,  extending  from  the  mouth  down  the 
oesophagus  to  the  stomach.  Some  irritants  do  not  possess  any- 
corrosive  action,  —  of  which  we  have  examples  in  arsenic,  the 
poisonous  salts  of  baryta,  carbonate  of  lead,  cantharides,  &c, 
and  these  are  often  called  pure  irritants.  They  exert  no  chemi- 
cal action  on  the  tissues  with  which  they  come  in  contact  ;  they 
simply  irritate  and  inflame  them. 

Difference  between  corrosive  and  irritant  poisons. — There  is 
this  difference  between  Corrosive  and  Irritant  poisons. 
Under  the  action  of  corrosive  poisons,  the  symptoms  are  com- 
monly manifested  immediately,  because  mere  contact  produces 
destruction  of  a  part,  usually  indicated  by  some  well-marked 
symptoms.  In  the  action  of  the  purely  Irritant  poisons,  the 
symptoms  are  generally  more  slowly  manifested,  rarely  showing 
themselves  until  at  least  half  an  hour  has  elapsed  from  the  time 
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of  swallowing  the  substance.  Of  course,  there  are  exceptions  to 
this  remark  ;  for  sometimes  irritants  act  speedily,  though  seldom 
with  the  rapidity  of  corrosive  poisons.  It  is  important,  in  a 
practical  view,  to  distinguish  whether  in  an  unknown  case,  the 
poison  which  a  person,  requiring  immediate  treatment,  may 
have  swallowed,  is  of  an  irritant  or  corrosive  nature.  This  may 
be  generally  determined  by  a  knowledge  of  the  time  at  which 
the  symptoms  first  appeared  after  the  suspected  substance  was 
taken.  In  this  way  we  may  often  easily  distinguish  between  a 
case  of  poisoning  from  arsenic  and  one  from  corrosive  sublimate. 
There  is  also  another  point  which  may  be  noticed.  As  the  cor- 
rosion is  due  to  a  decided  chemical  action,  so  an  examination 
of  the  mouth  and  fauces  may  enable  us  to  determine  the  nature 
of  the  poison  swallowed. 

It  has  been  already  stated  that  there  are  some  irritant  poisons 
which  have  no  corrosive  properties,  and  therefore  never  act  as 
corrosives  ;  but  it  must  be  remembered  that  every  corrosive  may 
act  as  an  irritant.  Thus  the  action  of  corrosive  sublimate  is 
that  of  an  irritant  poison,  as  while  it  destroys  some  parts  of  the 
coats  of  the  stomach  and  intestines,  it  irritates  and  inflames 
others.  So  again  most  corrosive  poisons  may  lose  their  corrosive 
properties  by  dilution  with  water,  and  then  they  act  simply  as 
irritants.  This  is  the  case  with  the  mineral  acids  and  bromine. 
In  some  instances,  it  is  not  easy  to  say  whether  an  irritant 
poison  possesses  corrosive  properties  or  not.  Thus  oxalic  acid 
acts  immediately,  and  blanches  and  softens  the  mucous  mem- 
brane of  the  mouth  and  fauces,  but  I  have  not  met  with  any  de- 
cided marks  of  what  could  be  called  chemical  corrosion  pro- 
duced by  it  in  the  stomach  or  viscera. 

Neurotic  Poisons. — Neurotic  poisons  act  chiefly  on  the 
brain  and  spinal  marrow.  Either  immediarely  or  some  time 
after  the  poison  has  been  swallowed,  the  patient  suffers  from 
headache,  giddiness,  paralysis,  stupor,  delirium,  insensibility,  and 
in  some  instances  convulsions.  The  cerebral  poisons,  or  those 
which  affect  the  brain  only,  have  no  acrid  burning  taste  like  the 
corrosive  irritants  ;  and  they  rarely  give  rise  to  vomiting  or 
diarrhoea.  When  these  symptoms  follow  the  introduction  of 
the  poison  into  the  stomach,  the  effect  may  be  ascribed  either  to 
the  quantity  in  which  the  poison  has  been  taken  and  the  mecha- 
nical distension  of  the  stomach  thereby  produced,  or  to  the 
poison  being  combined  with  some  irritating  substance,  such  as 
alcohol.  The  pure  cerebral  and  spinal  poisons  are  not  found  to 
irritate  or  inflame  the  viscera. 

Notwithstanding  the  well-defined  boundary  thus  apparently 
existing  between  these  two  classes  of  poisons,  it  must  not  be 
supposed  that  each  class  of  bodies  will  always  act  in  the  manner 
indicated.  Some  irritants  have  been  observed  to  affect  the  brain 
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or  the  spinal  marrow  remotely,  i.e.  through  the  circulation,  arid 
as  the  result  of  absorption.  This  is  the  case  with  oxalic  acid 
and  arsenic.  Both  of  these  common  poisons  have  in  some  in- 
stances, from  the  first,  given  rise  to  symptoms  closely  resembling 
those  of  narcotic  poisoning  ;  namely,  coma,  paralysis,  and 
tetanic  convulsions.  In  a  case  of  poisoning  by  arsenic  which 
occurred  to  Dr.  Morehead,  of  Bombay,  the  symptoms  of  narco- 
tism were  so  strongly  marked,  that  it  was  believed  at  first  the 
man  had  taken  a  narcotic.  (Med.  Gaz.  vol.  xliii.  p.  1 055. )  I 
have  met  with  one  case  of  poisoning  by  arsenic  in  which  there 
was  paralysis  of  the  extremities,  with  an  entire  absence  of 
purging,  during  the  eight  days  which  the  deceased  survived. 
In  fact,  there  is  in  some  cases  a  nearly  complete  substitution  of 
one  set  of  symptoms  for  another.  An  intelligent  writer  has 
assumed  that  these  unusual  effects  of  irritant  poisons  are  only 
observed  in  the  final  stage,  i.e.  immediately  preceding  death  ; 
and  as  these  effects  are  similar  in  many  cases,  though  produced 
by  different  agents,  he  considers  it  to  be  an  error  on  the  part  of 
toxicologists,  to  apply  the  term  narcotic  to  the  effects  produced 
by  oxalic  acid  or  arsenic  (Billing's  Principles  of  Medicine,  107). 
The  case  by  Dr.  Morehead  above  quoted,  shows  among  nu- 
merous other  examples,  that  narcotic  symptoms  may  be  pro- 
duced primarily  by  arsenic,  and  not  merely  as  a  secondary 
result,  from  exhaustion  of  the  vital  powers  in  the  last  stage  of 
poisoning.  On  the  other  hand,  in  the  chapter  on  opium,  a  case 
of  poisoning  by  a  large  dose  of  this  drug  will  be  found  related, 
in  which  there  was  an  absence  of  the  usual  symptoms  of  cere- 
bral disturbance,  and  the  presence  of  others  resembling  those  of 
irritant  poisoning  —  namely,  pain  and  vomiting.  Thus,  then,  we 
must  not  allow  ourselves  to  be  deceived  by  the  idea  that  the 
symptoms  are  always  clearly  indicative  of  the  kind  of  poison 
taken.  The  narcotic  poisons  are  few  in  number,  and  belong  to 
the  vegetable  kingdom.  Some  of  the  poisonous  gases  possess  a 
narcotic  action. 

Some  poisons  belonging  to  this  class,  when  taken  in  the  form 
of  leaves  or  roots,  have  a  compound  action.  At  variable 
periods  after  being  swallowed,  they  give  rise  to  pain,  vomiting, 
and  sometimes  diarrhoea,  like  irritants  ;  they  sooner  or  later  pro- 
duce delirium,  stupor,  coma,  paralysis,  and  convulsions,  owing  to 
their  effect  on  the  brain  and  spinal  marrow  ;  but  they  vary  much 
in  their  mode  of  operation.  They  possess  the  property,  like 
irritants,  of  irritating  and  inflaming  the  stomach  and  bowels.  As 
familiar  examples,  we  may  point  to  monkshood,  tobacco,  bella- 
donna, and  poisonous  mushrooms.  This  section  of  poisons 
(cerebro- spinal)  is  very  numerous,  embracing  a  large  variety  of 
well-known  vegetable  substances  ;  but  they  rarely  form  a  subject 
of  difficulty  to  a  medical  practitioner.    The  fact  of  the  symp- 


VARIETIES  OF  POISONS. 


105 


toras  occurring  after  a  meal  at  which  some  suspicious  vegetables 
have  been  eaten,  coupled  with  the  nature  of  the  symptoms  them- 
selves, will  commonly  indicate  the  class  to  which  the  poison 
belongs.  Some  neurotic  poisons  have  a  hot  acrid  taste,  such 
as  the  aconite  or  monkshood,  while  others  are  intensely  bitter, 
such  as  picrotoxia,  strychnia,  brucia,  and  morphia. 

The  greater  number  of  poisons  belong  to  the  class  of  irritants 
and  to  the  cerebro-spinal  subdivision  of  the  class  of  neurotics. 
It  is,  in  fact,  rare  to  find  that  the  brain  is  affected  without  the 
spinal  marrow,  or  vice  versa.  Hence  the  number  of  poisonous 
substances,  which  can  be  truly  called  cerebral  or  spinal,  are 
very  few. 

Among  the  poisonous  gases  some  act  as  irritants  on  the  throat 
and  lungs  (ammonia  and  nitrous  acid) ;  others  act  on  the 
brain  chiefly  (carbonic  acid  and  carbonic  oxide),  they  are  cere- 
bral poisons  ;  while  others  again  produce  their  effects  on  the 
brain  and  spinal  marrow,  causing  coma  and  convulsions  (sul- 
phuretted hydrogen  and  cyanogen). 

We  are  at  present  hardly  acquainted  with  the  special  action 
of  some  of  the  substances  enumerated  and  classified  as  poisons ; 
they  have  been  arranged  in  this  work  according  to  their  effects, 
as  ascertained  by  toxicologists  from  experiments  on  animals,  as 
well  as  from  the  few  cases  in  which  they  have  acted  as  poisons 
in  the  human  subject. 


CHAPTER  8. 

EVIDENCE  OF  POISONING  IN  THE  LIVING   SUBJECT  —  SYMPTOMS 
OCCUR  SUDDENLY  —  CAUSES  OF  RETARDATION  OF  SYMPTOMS 

 ACTION  OF  POISONS  AGGRAVATED  BY  DISEASE  SYMPTOMS 

CONNECTED  WITH  FOOD  OR  MEDICINE  —  SUDDEN  DEATH  FROM 
NATURAL    CAUSES     MISTAKEN     FOR     POISONING  —  SEVERAL 

PERSONS  ATTACKED  SIMULTANEOUSLY  EVIDENCE  FROM  THE 

DETECTION  OF  POISON  IN  FOOD. 

We  may  now  proceed  to  consider  the  evidence  of  poisoning  in 
the  living  subject.  To  the  practitioner  the  diagnosis  of  a  case  of 
poisoning  is  of  great  importance,  as  by  mistaking  the  symptoms 
produced  by  a  poison  for  those  arising  from  natural  disease,  he 
may  omit  to  employ  the  remedial  measures  which  have  been 
found  efficacious  in  counteracting  its  effects,  and  thus  lead  to 
the  certain  death  of  a  patient.    To  a  medical  jurist  a  correct 
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knowledge  of  the  symptoms  furnishes  the  chief  evidence  of  poi- 
soning, in  those  cases  in  which  persons  are  charged  with  the 
criminal  administration  of  poison  with  intent  to  murder,  but  from 
the  effects  of  which  the  patient  ultimately  recovers.  The  symp- 
toms produced  during  life,  constitute  also  an  important  part  of 
evidence,  in  those  instances  in  which  the  poison  proves  fatal.  At 
present,  however,  we  will  suppose  the  case  to  be,  that  poison 
has  been  taken  and  the  patient  survives.  Most  toxicological 
writers  have  laid  down  certain  characters  whereby  it  is  said 
symptoms  of  poisoning  may  be  distinguished  from  those  of  dis- 
ease. 

1.  In  POISONING,  THE  SYMPTOMS  APPEAR  SUDDENLY,  WHILE 

the  person  is  in  health.  —  It  is  the  common  character  of 
most  poisons,  when  taken  in  the  large  doses  in  which  they  are 
usually  administered  with  criminal  intent,  to  produce  serious 
symptoms  either  immediately  or  within  a  very  short  period  after 
they  have  been  swallowed.  Their  operation,  under  such  circum- 
stances, cannot  be  suspended,  and  then  manifest  itself  after  an 
indefinite  interval;  although  this  was  formerly  a  matter  of  uni- 
versal belief,  and  gave  rise  to  many  absurd  accounts  of  what  was 
termed  slow  poisoning.  In  modern  times,  the  negroes  of  Mar- 
tinique have  been  said  to  possess  this  art,  but  the  researches  of 
Dr.  Kufz  show  that  this  is  an  erroneous  statement.  (Annales 
d'Hygiene,  1844,  i.  392;  also  ii.  170.)  It  is  very  true  that  these 
powerful  agents,  given  at  intervals  in  small  doses,  do  not  cause 
those  striking  symptoms  upon  which  a  practitioner  commonly 
relies  as  evidence  of  poisoning.  They  may  then  produce  dis- 
order, but  of  so  slight  a  nature,  as  scarcely  to  excite  suspicion. 
In  fact,  under  these  circumstances,  the  symptoms  often  so  closely 
resemble  those  of  disease,  that  an  experienced  practitioner  may 
be  easily  mistaken  respecting  their  origin,  especially  when  no 
circumstances  exist  to  create  the  least  suspicion  of  criminality  on 
the  part  of  relatives  and  others  around  the  patient.  Arsenic 
given  in  small  doses,  at  long  intervals,  has  thus  occasioned 
symptoms  resembling  those  which  depend  on  chronic  disease  of 
the  stomach.  After  repeated  attacks  and  recoveries  suspicion 
may  be  completely  disarmed.  Among  several  cases  of  this  kind 
which  have  been  referred  to  me  for  investigation,  was  one  in 
which  it  was  alleged  that  a  farmer  in  one  of  the  midland  counties 
had  been  poisoned  two  years  before  by  his  housekeeper,  who  was 
a  respectable  person,  and  most  attentive  to  him  as  a  nurse  during 
his  illness.  He  had  been  attacked  at  intervals  with  vomiting  and 
other  signs  of  disorder  of  the  stomach  about  three  months  before 
his  death,  but  recovered  under  medical  treatment.  About  eight 
days  before  his  death  the  symptoms  recurred  with  greater 
violence  than  ever,  and  he  sank  under  them.  They  were  referred 
to  ulceration  of  the  stomach,  so  closely  did  they  resemble  those 
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of  disease.  As  there  was  no  suspicion  of  poison,  the  body  was 
not  examined ;  and  nothing  would  have  been  known  respecting 
the  real  cause  of  death,  but  for  a  statement  made  two  years 
afterwards,  by  the  housekeeper,  that  she  had  on  two  occasions 
administered  to  her  master  small  doses  of  arsenic,  and  the  last, 
probably  from  its  being  larger  than  the  first,  had  occasioned 
death.  In  the  case  of  Reg.  v.  Wooler  (Durham  Winter  Assizes, 
1855),  it  was  proved  that  the  deceased  had  been  labouring  under 
symptoms  of  poisoning  by  arsenic,  for  a  period  of  about  six  weeks 
before  her  death.  The  symptoms  showed  that  she  must  have 
received  the  poison  at  different  periods  in  small  doses.  At  first 
they  were  referred  to  disease.  It  was,  however,  their  continu- 
ance and  their  occasional  violent  recurrence  in  spite  of  treatment, 
that  induced  a  suspicion  of  poisoning,  which  was  confirmed  by 
a  chemical  examination  of  the  urine,  and  subsequently  of  the 
body.  This  is  the  only  form  of  slow  poisoning  now  known  to 
toxicologists.  Again,  there  are  what  are  called  accumulative 
poisons,  —  substances  which,  in  small  divided  doses,  given  at  long 
intervals,  produce  scarcely  any  perceptible  effect  on  the  system; 
but  which  appear  to  accumulate  in  the  body,  and  their  power  is 
said  to  be  unexpectedly  manifested  with  sudden  and  violent 
energy.  To  these  forms  of  poisoning,  which  it  is  extremely  rare 
to  meet  with  on  criminal  charges,  the  characters  about  to  be 
described  are  not  applicable. 

When  poison  is  criminally  administered,  it  is  almost  always  in 
such  doses  as  to  cause  the  symptoms  to  appear  suddenly,  and  to 
run  their  course  with  great  rapidity.  The  symptoms  of  poison- 
ing by  prussic  acid,  oxalic  acid,  or  the  salts  of  strychnia,  generally 
appear  either  immediately,  or  within  a  very  few  minutes  after  the 
poison  has  been  swallowed.  In  one  case,  however,  where  the 
dose  of  prussic  acid  was  small  and  insufficient  to  produce  death, 
the  poison  was  supposed  by  the  patient  not  to  have  begun  to 
act  until  after  the  lapse  of  fifteen  minutes.  (Ed.  Med.  and  Surg. 
Journal,  vol.  lxix.  p.  72.)  The  symptoms  caused  by  arsenic  and 
other  irritants,  and,  indeed,  by  all  poisons  generally,  are  com- 
monly manifested  in  from  half  an  hour  to  an  hour.  It  is  rare  that 
the  appearance  of  the  symptoms  is  protracted  for  two  hours,  ex- 
cept under  certain  peculiar  states  of  the  system.  It  is  said,  that 
some  neurotic  poisons,  such  as  the  poisonous  mushrooms,  may 
remain  in  the  stomach  twelve  or  twenty-four  hours  without  giving 
rise  to  symptoms;  and  this  is  also  affirmed  to  be  the  case  with 
some  animal  irritants,  such  as  decayed  meat;  but  with  regard  to 
the  first  point,  it  has  been  shown  by  Dr.  Peddie,  that  mushrooms 
have  produced  symptoms  in  half  an  hour;  and  a  case  has  fallen 
under  my  own  observation,  in  which  the  symptoms  from  noxious 
food  came  on  within  as  short  a  time  after  a  meal,  as  is  commonly 
observed  in  irritant  poisoning  by  mineral  substances.    In  cases 
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of  poisoning  by  phosphorus,  the  symptoms  do  not  commonly 
begin  until  after  the  lapse  of  some  hours. 

Influence  of  sleep.  —  The  symptoms  produced  by  some  of  the 
more  common  poisons,  are  apt  to  be  retarded  under  certain  con- 
ditions of  the  system.  When  an  irritant  poison  is  taken  on  a  full 
stomach,  the  symptoms  do  not  usually  appear  so  speedily  as 
when  the  stomach  is  empty.  So  again,  it  is  stated  by  Dr.  Chris- 
tison,  from  cases  which  have  fallen  under  his  notice,  that  sleep 
retards  the  action  of  arsenic,  and  the  same  may  hold  with  other 
irritants.  Thus,  if  a  person  should  happen  to  fall  asleep  soon 
after  swallowing  a  poison,  it  may  not  produce  the  usual  symp- 
toms until  four  or  five  hours  afterwards,  or  the  occurrence  of 
these  may  be  even  longer  protracted.  This  is  supposed  to  be 
owing  to  the  general  state  of  insensibility  of  the  body,  and  the 
depressed  condition  of  the  nervous  system  during  sleep. 

Influence  of  intoxication.  —  This  state  has  been  considered  to 
retard  the  operation  of  opium.  Observations  of  this  kind  must, 
of  course,  be  accidental;  and  there  is  scarcely  a  sufficient  number 
of  cases  reported  of  narcotic  poisoning  under  these  circumstances, 
to  justify  a  decided  opinion  on  the  point.  It  was  observed  of  a 
person  who  had  swallowed  a  strong  dose  of  opium,  while  par- 
tially intoxicated,  that  the  symptoms  were  some  hours  before 
they  were  manifested.  Perhaps,  strictly  speaking,  the  symptoms 
in  these  cases  are  masked. 

Influence  of  disease. — A  diseased  state  of  the  body  may 
render  a  person  comparatively  unsusceptible  of  the  action  of 
some  poisons,  while  in  other  instances  it  may  increase  their 
action,  and  render  them  fatal  in  small  doses.  In  dysentery  and 
tetanus,  a  person  will  take,  without  being  materially  affected,  a 
quantity  of  opium  sufficient  to  kill  an  adult  in  average  health. 
Mania,  cholera,  hysteria,  and  delirium  tremens,  are  also  diseases 
in  which  large  doses  of  opium  may  be  borne  with  comparative 
impunity.  In  a  case  of  hemiplegia,  a  woman  set.  29,  took  for 
six  days,  three  grains  of  strychnia  daily  without  injurious  conse- 
quences—  the  dose  having  been  gradually  raised  (Gaz.  Med. 
Mai  1845)  ;  while  one  grain  of  strychnia  is  commonly  regarded 
as  a  fatal  dose  to  a  healthy  person.  In  a  case  of  tetanus, 
Dupuytren  gave  as  much  as  two  ounces  of  opium  at  a  dose  (60 
grammes),  without  serious  consequences.  (Flandin,  Traite  des 
Poisons,  i.  231.)  It  has  also  been  remarked,  that  persons 
affected  with  tetanus  rre  not  easily  salivated  by  mercury. 
(Colles's  Lectures,  i.  77.)  The  effect  of  certain  diseases  of  the 
nervous  system  as  well  as  of  habit,  either  in  retarding  the 
appearance  of  symptoms,  or  by  tolerance  in  blunting  the  opera- 
tion of  a  poison,  it  is  not  difficult  to  appreciate  ;  and  they  are 
cases  which  can  present  no  practical  difficulty  to  a  medical 
jurist.    (See  Influence  of  Tolerance,  ante,  p.  88,  98.) 
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On  the  other  hand,  in  certain  diseased  states  of  the  system,' 
there  is  an  increased  susceptibility  to  the  action  of  poison,  or 
what  is  termed  intolerance  of  certain  drugs.  Ordinary  medi- 
cinal doses  may  in  such  cases  exert  a  poisonous  action. 
Thus,  in  persons  who  have  a  tendency  to  apoplexy,  a  small 
dose  of  opium  may  act  more  quickly  and  prove  fatal.  In  one 
labouring  under  inflammation  of  the  stomach  or  bowels,  there 
would  be  an  increased  susceptibility  of  the  action  of  arsenic 
or  other  irritants.  An  instance  of  the  influence  of  disease 
in  increasing  the  operation  of  poison,  is  occasionally  seen  in 
cases  of  diseased  kidney  (granular  degeneration),  in  which  very 
small  doses  of  mercury  have  been  observed  to  produce  severe 
salivation,  leading  to  exhaustion  and  death  (ante,  p.  99).  A 
knowledge  of  this  fact  is  of  importance  in  reference  to  charges 
of  malapraxis,  when  death  has  arisen  from  ordinary  doses  of 
calomel  administered  to  persons  labouring  under  this  disease. 
(A  medico-legal  case  in  which  this  question  arose,  will  be  found 
fully  reported  in  Guy's  Hospital  Reports,  Vol.  iv.  Oct.  1846,  p. 
443.)  Small  doses  of  mercurial  medicines  have  frequently  pro- 
duced fatal  salivation  in  children  recovering  from  measles  and 
other  eruptive  diseases.  As  a  general  principle  it  may  be 
affirmed,  that  whenever  the  body  is  much  debilitated  by  disease, 
poisons  acquire  greater  virulence  of  action.  These  facts  con- 
nected with  the  influence  of  disease  are  obviously  of  some  im- 
portance in  relation  to  those  cases  where  the  person  who  has 
taken  the  poison  is  already  in  a  diseased  or  exhausted  state. 
Thus,  then,  there  are  but  few  exceptions  to  the  rule  laid  down, 
that  the  symptoms  of  poisoning  are  liable  to  appear  suddenly  ; 
and  that  in  most  cases  they  are  manifested  within  an  hour  after 
the  substance  has  been  taken. 

Symptoms  appear  during  a  state  of  health. — Symptoms  of 
poisoning  often  manifest  themselves  in  a  person  while  in  a  state 
of  perfect  health,  without  any  apparent  cause.  This  rule  is,  of 
course,  open  to  numerous  exceptions,  because  the  person  on 
whose  life  the  attempt  is  made,  may  be  actually  labouring  under 
disease  ;  and  under  these  circumstances,  the  symptoms  of 
poisoning  are  so  obscure  as  often  to  disarm  all  suspicion. 
When  poison  is  administered  in  medicine  to  a  person  labouring 
under  illness,  a  practitioner  is  liable  to  be  deceived,  especially  if 
the  disease  under  which  the  patient  is  labouring  be  of  an  acute 
nature,  and  attended  by  symptoms  of  disorder  in  the  stomach  or 
bowels.  Several  cases  of  poisoning  have  occurred  within  a 
recent  period  in  which  arsenic  was  criminally  substituted  for 
medicine,  and  given  to  the  patients  while  labouring  under  a 
disorder  of  the  bowels.  Hence  it  may  be  said  with  respect  to 
this  character  of  poisoning,  that  when  in  a  previously  healthy 
person,  violent  vomiting  and  purging  occur  suddenly,  and 
without  any  assignable  cause,  such  as  disease  or  indiscretion 
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in  diet,  to  account  for  them,  there  is  strong  reason  to  suspect 
that  irritant  poison  has  been  taken.  When  a  person  is  already- 
labouring  under  disease,  we  must  be  especially  watchful  on  the 
occurrence  of  any  sudden  change  in  the  character  or  violence  of 
the  symptoms,  unless  such  change  can  be  easily  accounted  for 
on  common  or  well-known  medical  principles.  In  most  cases  of 
criminal  poisoning,  we  meet  with  alarming  symptoms  without 
any  obvious  or  sufficient  natural  cause  to  explain  them.  The 
practitioner  is  of  course  aware  that  there  are  certain  diseases 
which  are  liable  to  occur  suddenly  in  healthy  people,  the  exact 
cause  of  which  may  not  at  first  sight  be  apparent  ;  therefore 
this  criterion  is  only  one  among  many  on  which  a  medical 
opinion  should  be  founded. 

It  has  been  said  that  the  symptoms  of  poisoning  are  charac- 
terised either  by  a  regularity  of  increase,  or  by  their  becoming 
more  and  more  aggravated  as  the  case  advances  ;  but  this  is  a 
weak  criterion.  In  the  operation  of  most  of  the  active  irritants, 
there  are  often  remissions,  and  occasionally  intermissions  of  the 
symptoms,  so  as  to  give  rise  to  a  false  hope  of  recovery.  It  must 
not  therefore  be  inferred  that  a  recurrence  of  the  symptoms  of 
irritation  is  necessarily  indicative  of  the  administration  of  a  fresh 
dose  of  poison.  The  character  of  the  symptoms  is  in  some  cases 
liable  to  be  suddenly  changed  ;  vomiting  may  cease,  and  may  be 
succeeded  by  coma.  While,  then,  on  the  one  hand,  such  a 
case  might,  by  our  trusting  too  much  to  this  criterion,  be  re- 
garded as  one  rather  of  disease  than  of  poisoning,  there  are,  on 
the  other  hand,  certain  diseases  which  are  very  rapid  and  violent 
in  their  progress,  —  and  the  symptoms  of  these  might,  for  the 
same  reason,  be  mistaken  for  those  of  poisoning. 

The  observations  here  made  chiefly  refer  to  irritant  poisoning  ; 
but  they  apply  with  equal  force  to  the  administration  of  neurotic 
poisons.  If  a  person  in  health  is  suddenly  seized  with  stupor, 
convulsions,  delirium,  or  insensibility,  we  have  just  ground  for 
suspicion,  unless  some  natural  cause  be  apparent.  Many- 
forms  of  nervous  disease  may  attack  a  person  in  health  sud- 
denly, and  therefore  a  careful  observation  of  the  symptoms  should 
be  made  in  reference  to  their  mode  of  commencement,  nature, 
progress,  duration,  amenability  to  treatment  and  result. 

2.  In  poisoning,  the  symptoms  appear  soon  after  a  meal, 
or  soon  after  some  solid  or  liquid  has  been  taken.— This 
is  by  far  the  most  important  character  of  poisoning  in  the 
living  body.  It  has  been  already  stated,  that  most  poisons 
begin  to  operate  within  about  an  hour  after  they  have  been 
swallowed  ;  and  although  there  are  a  few  exceptions  to  this 
remark,  yet  they  occur  under  circumstances  easily  to  be  appre- 
ciated by  a  practitioner.  Thus,  then,  it  follows,  that,  supposing 
the  symptoms  under  which  a  person  is  labouring,  to  depend  on 
poison,  the  substance  has  most  probably  been  swallowed  either 
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in  food  or  medicine,  from  half  an  hour  to  an  hour  previously. 
It  must  be  observed,  however,  that  cases  of  poisoning  may  occur 
without  the  poison  being  introduced  by  the  mouth.  Oil  of  vitriol 
has  been  thrown  up  the  rectum  in  the  form  of  injection,  and  has 
caused  death  :  the  external  application  of  arsenic,  corrosive 
sublimate,  and  cantharides  has  destroyed  life.  In  one  case, 
arsenic  was  introduced  into  the  vagina  of  a  female,  and  she 
died  in  five  days  under  all  the  symptoms  of  arsenical  poisoning. 
(Schneider,  Ann.  der  Ges.  Staatsarzneikunde,  i.  229.)  In 
another  instance  (Reg.  v.  Wooler)  there  was  reason  to  believe 
that  arsenic  was  administered  to  the  deceased  in  an  enema.  I 
found  arsenic  in  a  portion  of  wadding  taken  from  the  piston  of  an 
instrument  used  for  the  injection.  Such  cases  are  rare,  but 
nevertheless  the  certainty  that  they  have  occurred  where  their 
occurrence  could  hardly  have  been  anticipated,  shows  that  in  a 
suspicious  case,  a  practitioner  should  not  deny  the  fact  of 
poisoning,  merely  because  it  is  proved  that  the  patient  could 
not  have  taken  the  poison  in  the  usual  way — by  the  mouth. 

Again,  persons  may  be  destroyed  by  the  vapours  of  ether, 
chloroform,  amylene,  prussic  acid,  or  other  powerful  volatile 
poisons,  introduced  into  the  system  through  the  lungs.  Such  a 
mode  of  suicide,  or  murder,  might  disarm  suspicion,  from  the 
fact  of  no  noxious  material  being  found  in  the  stomach.  An 
act  of  Parliament  has  been  passed,  which  makes  it  felony  to 
administer,  or  even  to  attempt  to  administer,  poisons  in  this 
manner  (14  and  15  Vict.  c.  19,  sec.  111.) 

Let  us  suppose,  however,  the  circumstances  to  have  been  such 
that  these  secret  means  of  destruction  could  not  have  been 
resorted  to,  and  that  the  poison  is  one  of  those  most  commonly 
selected  by  a  murderer,  such  as  arsenic,  oxalic  acid,  or  corrosive 
sublimate  ;  then  we  may  expect  that  this  character  of  poisoning 
will  be  made  evident  to  us,  and  that  something  must  have  been 
swallowed  by  the  patient  shortly  before  these  alarming  symptoms 
appeared.  By  observations  attentively  made,  it  may  be  in  our 
power  to  connect  the  appearance  of  the  symptoms  with  a  par- 
ticular article  of  food,  and  thus  indirectly  lead  to  the  detection 
of  a  criminal.  Supposing  that  many  hours  have  passed  since 
any  solid  or  liquid  was  taken  by  a  person,  without  any  effect 
ensuing,  —  it  is  probable  that  the  symptoms  are  due  to  some 
other  cause,  and  not  to  poison.  The  time  of  the  occurrence  of 
symptoms  in  relation  to  a  particular  meal,  is  then  a  lact  of 
especial  importance  in  forming  an  opinion  when  poisoning  is 
suspected,  —  as  the  following  cases  will  show. 

Cases. — The  Crown  Prince  of  Sweden  was  considered  by  many 
to  have  been  killed  by  poison.  The  prince,  it  appears,  was  review- 
ing some  troops  at  Stockholm,  in  May,  1810,  when  he  was  observed 
to  fall  suddenly  from  his  horse,  and  he  died  in  half  an  hour  after- 
wards. His  physician,  Dr.  Kossi,  was  accused  of  having  adminis- 
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tered  poison  to  him,  and  he  was  obliged  for  his  own  security  to 
quit  the  country.  It  is  obvious,  however,  from  an  examination 
of  the  particulars  of  the  case,  that  had  this  sudden  attack  been 
due  to  poison,  it  could  have  been  only  one  of  the  most  active 
narcotics,  given  to  him  but  a  short  time  before  he  fell  from  his 
horse.  But  it  was  ascertained  that  the  prince  had  taken  neither 
solid  nor  liquid  of  any  kind  for  at  least  four  hours  previously  to 
his  death.  The  allegation  of  poisoning  was  thus  disproved,  for 
no  poison,  operating  with  symptoms  like  those  under  which  the 
prince  had  died,  could  have  had  its  effects  suspended  for  four 
hours.    The  cause  of  death  was  apoplexy. 

A  child  between  two  and  three  years  of  age,  in  tolerable 
health,  was  one  afternoon  suddenly  seized  with  stupor,  convul- 
sions, and  insensibility,  and  died  in  twenty-three  hours.  After 
death  the  brain  was  found  highly  congested.  The  suspicion  of 
narcotic  poisoning  was  done  away  with  by  the  fact  that  the 
child  had  taken  nothing  since  its  dinner  at  two  o'clock,  and  the 
symptoms  suddenly  appeared  at  half- past  five,  i.e.  three  hours 
and  a  half  afterwards.    (Med.  Gaz.  xxxvi.  32.) 

If  in  either  of  these  cases  the  symptoms  had  supervened 
shortly  after  food  had  been  taken,  it  is  easy  to  understand  that 
they  might  have  been  referred  to  poison.  By  bearing  in  mind 
the  period  at  which  the  more  common  poisons  begin  to  produce 
their  effects,  it  may  often  be  in  our  power  to  determine  summa- 
rily, without  a  chemical  analysis,  whether  the  case  be  one  of 
poisoning  or  not.  In  several  instances  which  have  been 
brought  to  Guy's  Hospital,  where  narcotic  poison  was  suspected 
to  have  been  the  cause  of  comatose  symptoms  and  rapid  death, 
there  was  no  difficulty  in  deciding  against  the  suspicion  of 
poisoning,  merely  from  observing  the  circumstances  under  which 
the  attack  took  place. 

The  subjoined  case  was  communicated  by  Mr.  George,  of  Bath, 
to  the  Provincial  Journal  ("January  24th,  1849)  :  —  A  girl  get.  16, 
who  was  pregnant,  complained  of  a  painful  swelling  of  the  leg. 
On  the  day  of  her  death  she  made  a  hearty  dinner  of  beef,  vege- 
tables, and  porter,  with  the  family  at  one  o'clock,  and  remained 
in  the  same  room  where  she  had  partaken  of  that  meal  until  three 
o'clock.  On  quitting  the  apartment,  she  began  to  groan,  com- 
plained of  pain  at  the  pit  of  the  stomach,  and  became  faint:  she 
vomited,  and  in  three-quarters  of  an  hour  she  died.  On  in- 
spection, there  was  an  inflamed  appearance  both  of  the  duo- 
denum and  stomach.  A  careful  analysis  of  the  viscera  as  well 
as  of  the  matter  vomited  revealed  no  poison  ;  and  the  fact  that 
no  symptoms  had  occurred  during  a  period  of  two  hours  after 
the  meal,  strongly  corroborated  the  conclusion  that  deceased  had 
died  from  natural  causes. 

Facts  of  this  kind  may  sometimes  serve  to  establish  the  inno- 
cence of  an  accused  party,  and  at  others  to  point  out  the  real 
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criminal.  A  woman  aged  sixty-five,  accused  her  husband,  an 
old  man  of  seventy,  of  having  attempted  to  poison  her.  The 
woman  was  passionate,  ill-tempered,  eccentric  in  her  habits,  and 
subject  to  occasional  attacks  of  hysteria.  She  handed  to  the 
authorities  a  vessel  containing  arsenic  in  coarse  powder ;  and 
some  food  which  she  stated  had  been  prepared  for  her  by  the 
prisoner.  On  analysis,  the  food  was  found  to  contain  a  large 
quantity  of  arsenic.  The  husband  was  immediately  committed 
to  prison.  The  wife  left  her  bed,  and  was  apparently  quite  well; 
and  so  she  remained  for  eight  days  afterwards,  no  symptoms 
of  poisoning  having  manifested  themselves.  She  was  then 
seized  with  a  fit  of  mania,  and  was  guilty  of  many  extravagant 
acts.  She  died  the  following  day,  i.  e.  nine  days  after  she  had 
accused  her  husband  of  having  administered  arsenic  to  her  in 
her  food.  On  an  examination  of  the  body,  it  was  evident  she 
had  died  from  the  effects  of  arsenic.  This  poison  was  found  in 
large  quantity  in  the  alimentary  canal;  and  there  were  the  usual 
morbid  changes  in  the  stomach  and  intestines.  The  husband 
denied  that  he  had  administered  poison  to  the  deceased.  This 
denial,  however,  would  have  availed  him  but  little,  had  it  not 
been  for  the  careful  medico-legal  investigation  of  the  whole  case, 
made  by  the  medical  witnesses.  As  the  husband  had  been  con- 
fined in  prison  eight  days  before  the  death  of  his  wife,  he  could 
not  have  committed  the  crime  imputed  to  him,  unless  he  had 
administered  the  arsenic  previous  to  his  imprisonment.  His 
guih,  therefore,  rested  upon  the  medical  question,  whether  a  large 
quantity  of  arsenic  could  be  taken  by  a  person  and  remain  dor- 
mant in  the  system,  without  producing  any  of  its  usual  effects 
for  the  long  period  of  eight  days  ?  The  witnesses  very  properly 
answered  the  question  in  the  negative,  and  the  husband  was 
immediately  discharged.  (Annales  d'Hygiene,  1836,  ii.  391.) 
While  the  prisoner  was  with  his  wife,  she  did  not  suffer  from  the 
symptoms  of  poisoning,  nor  was  there  any  proof  that  he  had 
administered  poison.  When,  however,  he  was  so  situated  that 
he  could  not  possibly  have  been  accessory  to  its  administration, 
she  died  from  its  effects.  It  was  fortunate  for  the  accused  that 
he  was  thrown  into  prison,  and  that  the  case  fell  into  the  hands 
of  persons  versed  in  the  subject  of  legal  medicine. 

Jean  Aitkin,  or  Humphreys,  was  tried  at  the  Aberdeen  Sep- 
tember Circuit,  1830,  for  the  murder  of  her  husband,  by  pouring 
sulphuric  acid  down  his  throat  as  he  lay  asleep  in  bed.  The 
parties  frequently  quarrelled,  and  were  both  addicted  to  habits 
of  intoxication.  On  the  night  in  question,  some  friends  had 
passed  the  evening  with  them,  drinking.  They  left  the  house 
about  twelve  o'clock  at  night,  and  soon  after  this,  the  deceased 
was  seen  asleep  in  bed.  The  only  persons  in  the  house  at  this 
time  were  the  prisoner  and  a  servant-maid,  and  the  street  door 
was  locked,  so  that  no  other  person  could  have  had  access.  The 
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prisoner  left  the  servant's  room  on  her  stocking-soles,  a  thing 
unusual  for  her,  and  when  she  returned  in  ahout  twenty  minutes, 
she  told  the  servant  that  her  husband  was  roaring  mad  with 
drink.  The  girl,  upon  going  to  him,  found  him  lying  upon  his 
back,  declaring  that  he  was  all  roasting.  The  prisoner  at  first 
showed  an  unwillingness  to  send  for  a  medical  man,  but  at 
length  did  so.  When  the  deceased  left  his  guests  at  twelve, 
there  were  only  two  glasses  on  the  table  in  the  room  ;  but  when 
the  neighbours  came  in  after  the  alarm,  there  were  three,  and 
the  third  was  proved  to  have  come  from  a  room  above  stairs,  of 
which  the  prisoner  had  the  key.  This  glass  contained,  it  was 
supposed,  sulphuric  acid.  In  the  room  where  the  deceased  was 
lying  there  was  a  phial  which  had  contained  sulphuric  acid,  but 
it  was  then  nearly  empty.  The  deceased  lived  two  days,  but 
never  could  give  any  further  account  of  the  matter  than  that  he 
went  to  sleep  quite  well,  and  awoke  "  all  roasting,"  and  had 
suffered  the  utmost  agony  ever  since.  He  evidently  died  from 
the  effects  of  sulphuric  acid,  large  quantities  of  which  were 
detected  on  his  shirt,  on  the  blanket  and  bedcover,  and  a  little 
on  the  prisoner's  bedgown  and  handkerchief ;  but  not  a  trace  of 
the  poison  could  be  discovered  in  the  stomach  or  intestines  of 
the  deceased.  (Alison,  Criminal  Law  of  Scotland,  p.  75  ;  also 
Medical  Gazette,  vol.  viii.  p.  77.)  In  the  defence,  it  was  alleged 
that  the  deceased  had  voluntarily  taken  the  poison  and  com- 
mitted suicide  ;  but  the  only  time  at  which  he  could  by  any 
possibility  have  taken  it,  was  when  he  was  drinking  with  his 
friends  ;  for  immediately  after  they  left,  he  went  to  bed,  and  was 
seen  asleep ;  and,  according  to  his  own  account,  he  awoke 
suddenly  with  the  pain  and  other  symptoms  produced  by  this 
poison.  It  was  impossible  that  he  could  have  swallowed  the 
acid  while  drinking  with  his  friends  ;  for  the  symptoms  of  the 
corrosives  come  on  suddenly,  and  cannot  be  suspended  ;  therefore 
the  poison  must  have  been  poured  down  his  throat  while  he  was 
sleeping,  and  as  the  house  was  at  that  time  fastened  up,  this  act 
could  only  have  been  perpetrated  by  the  prisoner  or  the  maid- 
servant. The  circumstances  above  mentioned  clearly  showed 
that  the  prisoner  was  the  guilty  party.  It  will  be  observed  that 
all  suspicion  of  suicide,  as  well  as  of  murder  on  the  part  of  the 
persons  with  whom  the  deceased  had  been  drinking,  was  entirely 
removed,  by  attention  being  paid  to  this  well-marked  character 
of  the  corrosive  poisons. 

Valuable  as  this  character  is  to  a  medical  jurist  in  leading 
him  to  a  correct  opinion  in  a  case  of  suspected  poisoning,— if 
overstrained  it  may  be  productive  of  much  mischief.  In  the 
case  of  Reg.  v.  Palmer  (Central  Criminal  Court.  May,  1856)  it 
was  contended,  on  the  part  of  the  prosecution,  that  the  deceased 
Cook  had  died  from  a  dose  of  strychnia  administered  in  a  pill  by 
the  prisoner.     For  the  defence,  two  medical  witnesses,  Dr. 
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Letheby  and  Mr.  Nunneley,  were  called,  and  they  deposed,  that 
!   in  their  opinion  the  deceased  had  not  died  from  strychnia, 
!   because,  inter  alia,  the  length  of  time  which  had  elapsed  before 
the  symptoms  came  on,  after  the  deceased  had  swallowed  the 
alleged  poisoned  pill,  was  greater  than  is  observed  in  cases  of 
poisoning  by  strychnia.    The  interval  was  proved  to  have  been 
an  hour,  or  not  more  than  an  hour  and  a  quarter,  the  deceased 
H   having  fallen  asleep  (see  ante,  p.  108,  on  the  effects  of  sleep),  and 
I  having  suddenly  awoke  from  the  access  of  the  symptoms.  The 
medical  facts  were  very  simple.    Cases  of  fatal  poisoning  by 
strychnia  have  been  so  few,  that  it  is  not  possible  to  fix 
with  accuracy  even  an  average  time  for  their  appearance.  The 
interval  must  vary,  as  with  other  poisons,  according  to  dose,  and 
many  circumstances.    One  case  of  poisoning  by  strychnia  was 
I  cited  on  the  trial,  in  the  hearing  of  these  witnesses,  in  which 
the  symptoms  did  not  appear  until  one  hour  after  the  poison  was 
taken  ;  another  case  is  recorded  (Ed.  Monthly  Journal,  Feb., 
1848,  p  566),  in  which  no  symptoms  appeared  for  two  hours 
and  a  half!    In  a  third  case,  that  of  Assistant-Surgeon  Bond, 
recently  communicated  to  me  from  India  (May,  1858),  the  de~ 
j   ceased  took  by  mistake  two  pills  containing  two  grains  of 
I   strychnia,  and  was  two  hours  in  bed  before  he  suddenly  awoke 
with  the  tetanic  symptoms  indicative  of  poisoning  by  strychnia, 
i    The  opinion  thus  loosely  given  by  these  witnesses  was  based  on 
experiments  on  animals !    It  was  not  only  incorrect,  but,  under 
I  the  circumstances,  unjustifiable,  as  the  case  of  one  hour's  in- 
I  terval  in  the  human  subject,  quoted  from  the  Lancet  at  the 
I  trial,  was  safer  for  guidance  on  such  a  question  than  the  con- 
I  flicting  results  of  a  hundred  experiments  on  dogs  and  rabbits. 
I   The  admission  of  this  scientific  truth  would,  however,  have 
I   seriously  damaged  the  case  set  up  for  the  prisoner. 

When  symptoms  resembling  those  of  poisoning  speedily 
i    follow  the  introduction  of  food  or  medicine  into  the  stomach, 
there  is  always  great  room  for  suspicion  ;  but  caution  should 
be  observed  in  drawing  inferences,  since  extraordinary  coinci- 
dences sometimes  present  themselves.     In  the  case  of  Sir 
Theodosius  Bouyhton,  who  was  poisoned  by  his  brother-in-law, 
Donellan,  in  1781,  the  fact  of  alarming  symptoms  coming  on  in 
two  minutes  after  the  deceased  had  swallowed  what  was  supposed 
'    to  be  a  simple  medicinal  draught,  became  a  most  important 
piece  of  evidence.    There  is  no  doubt  that  laurel-water  had 
!    been   substituted  for  the  medicine  by  the   prisoner.  (See 
1    post,  Pnussic  Acid.)    The  practice  of  substituting  poisonous 
3    mixtures  for  medicinal  draughts  or  powders,  is  by  no  means 
t    unusual,  although  it  might  be  supposed  to  indicate  a  degree 
1    of  refinement  and  knowledge  not  commonly  to  be  found  in 
f   ihe  lower  class  of  criminals     In  other  cases,  poison  may  have 
'.    been  ignorantly  dispensed  for  medicine.    Medical  practitioners 
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may  thus  be  fatally  deceived.  The  late  Baron  Alderson  on 
one  occasion  publicly  related  the  following  case : — An  apothe- 
cary prepared  a  draught,  into  which  another  person  put  poison, 
intending  thereby  to  destroy  the  life  of  a  patient  for  whom 
the  medicine  was  prescribed.  The  patient,  not  liking  the  taste 
of  the  draught,  and  thinking  that  there  was  something  suspicious 
about  it,  sent  it  back  to  the  apothecary,  who,  knowing  the  in- 
gredients of  which  he  had  composed  it,  and  wishing  to  prove 
that  he  had  done  nothing  wrong,  drank  it  himself,  and  died. 
In  this  case,  he  was  the  unconscious  agent  of  his  own  death ; 
and  although  the  draught  was  intended  for  another,  the  person 
who  poisoned  it,  was  held  guilty  of  murder. 

The  following  case  illustrates  the  fatal  effects  arising  from  a 
mistake  made  unconsciously  : — A  druggist  in  Baltimore,  U.S., 
prepared  some  medicine  for  a  child,  from  a  prescription.  The 
child  took  a  dose,  and  died  instantly.  The  druggist,  on  being 
questioned,  declared  that  he  had  made  no  mistake,  and  was  so 
confident  in  his  accuracy  that  he  swallowed  a  portion  of  the 
medicine,  and  in  five  minutes  afterwards  he  was  dead.  On 
analysis,  it  was  found  that  he  had  by  some  mistake  put  into 
the  mixture  sufficient  prussic  acid  to  kill  fifty  persons!  (Lancet, 
Feb.  14,  1857,  p.  182.) 

We  should,  therefore,  remember  that  on  these  occasions 
poison  may  have  been  ignorantly  or  criminally  substituted  for 
an  innocent  medicine  prescribed.  In  1856,  a  physician  of  this 
metropolis  nearly  lost  his  life  by  drinking  what  he  supposed  to 
be  an  infusion  of  ash-leaves.  He  had  prescribed  this  infusion 
for  a  patient  who  had  been  rendered  insensible  by  the  first  dose  ; 
and,  in  order  to  satisfy  himself  of  its  nature,  he  drank  only  a 
small  quantity.  It  turned  out  that  an  ignorant  herb- dealer  had 
sold  the  leaves  of  belladonna  for  those  of  the  ash,  and  it  was 
an  infusion  of  belladonna  which  had  thus  been  taken  by  the 
patient  and  physician.  In  the  well-known  case  of  Palmer, 
pills  containing  strychnia  were  substituted  for  pills  of  mor- 
phia, prescribed  and  compounded  by  the  medical  attendant. 
A  medical  man  is  not  required  to  make  himself  the  subject  of 
experiment,  for  the  purposes  of  justice.  As  it  is  impossible 
for  him  to  say  what  changes  may  have  been  made  in  a  medi- 
cine, or  in  the  dispensing  of  it,  he  must  always  incur  a  risk  by 
such  a  proceeding.  A  chemical  analysis  of  the  medicine,  or  the 
administration  of  some  of  it  to  an  animal,  will  suffice  to  show 
whether  it  does  or  does  not  contain  any  substance  of  a  noxious 
or  poisonous  kind. 

In  a  case  which  I  was  required  to  examine  in  February  1847, 
a  mixture  of  soap-liniment  and  opium  had  been  substituted  for 
the  tincture  of  sesquiehloride  of  iron,  prescribed  for  a  female 
many  months  before.  Some  of  the  liniment  had  been  given  to 
an  infant,  and,  as  it  was  alleged,  had  led  to  its  death.  The 
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mother  was  tried  and  acquitted  upon  a  charge  of  murder  at 
the  Essex  Lent  Assizes,  1847,  the  cause  of  death  not  being 
clearly  traced  to  the  action  of  the  opiate.  (Queen  v.  Gray  and 
Bright.)  The  defence  was,  that  a  mistake  had  been  made  in 
dispensing  the  medicine  ;  but  the  fact  that  the  phial  had  origi- 
nally contained  an  iron-mixture,  was  proved  by  the  discovery  of 
iron  in  some  brown  stains  upon  the  label,  owing  to  a  portion  of 
the  liquid  having  been  accidentally  spilled  over  it.  The  cork 
was  also  blackened  by  the  gallic  acid  and  tannin  contained  in 
it,  from  contact  with  the  original  iron-mixture. 

The  occurrence  of  symptoms  resembling  those  produced  by 
poison,  soon  after  a  solid  or  liquid  has  been  taken,  may  be  a 
pure  coincidence.  In  such  a  case,  poisoning  is  always  suspected 
by  the  vulgar  ;  and  it  will  be  the  duty  of  a  medical  jurist  to 
guard  against  the  encouragement  of  such  a  suspicion,  until  he 
has  strong  grounds  for  believing  it  to  be  well  founded.  No  public 
retractation  or  apology  can  ever  make  amends  for  the  injury 
which  may  in  this  way  be  inflicted  on  the  reputation  of 
another  ;  for  those  who  hear  the  accusation,  may  never  hear  the 
defence.  In  such  cases,  a  practitioner  may  entertain  a  sus- 
picion, but  he  should  always  avoid  expressing  it, — giving'  it 
publicity,  or  encouraging  the  expression  of  it  by  others.  When 
death  is  not  a  consequence,  it  is  difficult  to  clear  up  such  cases, 
except  by  the  aid  of  a  chemical  analysis  ;  but  this,  as  we  know, 
is  not  always  applicable.  If  death  ensue,  the  real  cause  is 
usually  apparent,  and  a  suspicion  of  poisoning  may  be  thus 
removed  by  an  examination  of  the  body  and  an  analysis. 

But  the  poisonous  substance  may  be  found  in  the  body  and 
yet  the  death  have  been  a  pure  coincidence.  In  a  case  in 
which  I  was  consulted,  three  grains  of  arsenic  were  given  by 
mistake  for  calomel  to  a  child,  while  in  a  dying  state.  The 
child  died  soon  afterwards  :  the  discovery  of  arsenic  in  the 
stomach  led  an  analytical  chemist  to  assert  that  the  child  had 
died  from  this  poison,  and  two  females,  by  reason  of  this  che- 
mical opinion,  were  tried  upon  a  charge  of  murder,  but  ac- 
quitted, without  being  called  upon  for  a  defence.  (See  the 
case  of  Dore  and  Spry,  post.)  The  chemist  adopted  the  theory 
that  calomel  was  really  given  :  but  as  none  was  found  by  him 
in  the  stomach,  and  it  must  have  been  found,  if  it  had  been 
given,  it  was  clear  that  he  had  made  a  mistake. 

Certain  symptoms  may  follow  the  use  of  food  containing  no 
poison,  and  yet,  from  taste  or  smell,  as  well  as  the  coincidental 
effects,  there  will  be  a  strong  disposition  to  charge  the  crime  of 
poisoning  on  others.  Many  cases  of  this  kind  have  presented 
themselves  to  me,  in  which  the  idea  of  poison  had  been  taken 
up  and  so  persisted  in,  that  even  the  results  of  a  chemical 
investigation  were  doubted.  In  such  cases  the  symptoms 
appear  to  result  from  the  force  of  imagination.  A  man  suffered 
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from  shivering  and  nausea,  with  a  strong  disposition  to  vomit, 
after  drinking  some  cider.  He  assigned  these  symptoms  to 
poison  in  the  cider.  A  formal  investigation  was  made  by  M. 
Chevallier  and  others,  which  resulted  in  the  discovery  that 
some  common  salt  had  been  mixed  with  the  cider,  and  had 
given  to  it  a  peculiar  taste  !  (Annales  D'Hygiene,  1854,  ii.  p. 
423.) 

In  the  case  of  a  Mr.  Brettle,  who  met  with  an  accident  in 
Paris,  in  1856,  which  led  to  his  death  from  effusion  of  blood  on 
the  brain,  an  English  physician,  who  was  in  attendance,  was 
charged  with  having  accelerated  his  death  by  poison.  It 
appears  that  while  the  deceased  was  in  a  hopeless  condition, 
this  physician  took  from  his  pocket  and  administered  to  him  a 
white  powder  (three  quarters  of  a  grain  of  tartarised  antimony), 
and  the  deceased  died  in  two  hours  afterwards.  There  were  no 
symptoms  produced  by  the  powder, — the  deceased  gradually 
sank  Irom  the  effects  of  the  accident, — and  the  French  physi- 
cians who  examined  the  body,  reported  that  death  had  been 
caused  by  the  accident.  In  short,  there  was  no  ground  for 
imputing  death  to  poison,  either  directly,  or  indirectly,  by 
accelerating  the  impending  fatal  results  of  the  accident.  Such 
a  charge  should  never  be  made,  except  upon  the  most  conclu- 
sive evidence. 

The  fatal  symptoms  produced  by  perforation  of  the  stomach, 
which  in  some  respects  resemble  those  of  arsenical  poisoning, 
almost  always  attack  an  individual  soon  after  a  meal.  When 
they  occur  some  hours  afterwards,  there  is  less  likelihood  of 
confounding  them  with  arsenic.  A  few  years  ago,  Mr.  Hilton 
and  myself  were  required  to  examine  judicially  a  case  of  this 
description.  Our  judgment  was  in  a  great  measure  aided  by 
the  fact,  that  the  violent  symptoms  did  not  appear  until  about 
three  hours  after  a  meal.  An  instance  occurred  within  my 
knowledge,  where  an  aged  lady  took  three  grains  of  a  white 
powder,  prescribed  for  her  by  her  medical  attendant.  In  about 
ten  minutes  afterwards  she  was  seized  with  coma,  and  died  in 
the  course  of  an  hour.  The  medicine  which  she  took  was 
sulphate  of  quinine.  In  such  a  case  it  might  have  been  most 
plausibly  said,— morphia  or  some  other  poisonous  alkaloid  had 
been  swallowed  ;  but  the  circumstances  were  well  known  : 
death  was  due  to  apoplexy.  In  another  instance,  a  woman, 
aged  37,  rose  in  the  morning  in  her  usual  health,  with  the 
exception  of  having  a  slight  headache :  immediately  after 
taking  breakfast  she  was  attacked  with  violent  vomiting,  which 
continued  for  half  an  hour —she  then  fell  down  and  died  sud- 
denly. Here  again  there  was  room  for  suspecting  poison, 
owing  to  the  time  of  the  occurrence  of  symptoms,  but  it  was 
proved  that  the  woman  had  died  of  disease  of  the  brain. 

It  is  not  improbable  that  the  mere  fact  of  a  person  eating 
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a  full  meal  after  long  fasting  may  give  rise  to  symptoms  resemb- 
ling those  of  irritant  poisoning.  Mr.  Holland,  of  Manchester, 
has  communicated  to  me  two  cases  of  this  description.  In  one, 
the  symptoms  were  very  violent,  and  the  patient  nearly  died, — in 
fact  was  laid  out  for  dead.  The  other  patient  suffered  from  severe 
pain  in  the  stomach  for  several  weeks.  Poisoning  was  at  first 
strongly  suspected,  but  the  suspicion  was  removed  by  the  fact, 
that  others  in  health  had  partaken  of  the  same  food,  principally 
potatoes  mixed  with  gravy,  without  any  injury  ;  and  there  was 
no  reason  to  suppose  that  any  irritant  poison  could  have  been 
mixed  with  the  food.  The  two  who  suffered  were  extremely 
weak  and  exhausted  from  long  fasting,  and  were  observed  to  eat 
their  food,  which  was  quite  wholesome,  voraciously.  The  effects 
of  cold  liquids  in  producing  sudden  death  resembling  the  action 
of  poison,  have  been  elsewhere  referred  to  (ante,  p.  10).  The  fatal 
effect  is  here  due  to  a  shock  produced  on  the  nervous  system. 

3.  In  Poisoning  when  several  partake  at  the  same 
time  of  the  same  food  or  medicine  (mixed  "with  poison) 
all  suffer  from  similar  symptoms. — This  character  of  poi- 
soning cannot  always  be  procured  ;  but  it  furnishes  good  evi- 
dence of  the  fact  when  it  exists.  Thus,  supposing  after  a  meal 
made  by  several  persons  from  the  same  dish,  only  one  suffers, 
the  suspicion  of  poisoning  is  considerably  weakened.  The  poi- 
soned article  of  food  may  be  detected  by  observing  whether  they 
who  suffer  under  symptoms  of  poisoning,  have  partaken  of  one 
particular  solid  or  liquid  in  common.  In  a  case  of  accidental 
poisoning  at  a  dinner-party,  it  was  observed  that  the  persons  who 
suffered  from  the  symptoms,  had  taken  port  wine  only  :  the 
contents  of  the  bottle  were  brought  to  me  for  examination  ;  they 
were  found  to  consist  of  a  saturated  solution  of  arsenic  in  wine. 
In  general,  considerable  reliance  may  be  placed  upon  this  cha- 
racter, because  it  is  improbable  that  any  common  cause  of 
disease  should  suddenly  attack  with  violent  and  alarming  symp- 
toms, several  healthy  persons  at  the  same  time,  and  within  a 
short  period  after  having  partaken  of  food  together.  We  must 
beware  of  supposing  that  when  poison  is  really  present,  all  will 
be  attacked  with  precisely  similar  symptoms,  or  at  the  same 
interval  of  time  ;  because,  as  we  have  seen,  there  are  many 
causes  which  may  modify  these  conditions.  In  creneral,  that  person 
who  has  partaken  most  freely  of  the  poisoned  dish  will  suffer  most 
severely,  but  even  this  does  not  always  follow.  There  is  a  well- 
known  case  recorded  by  Bonnet,  where,  among  several  persons 
who  partook  of  a  dish  poisoned  with  arsenic,  they  who  had  eaten 
little  and  did  not  vomit,  speedily  died  ;  while  those,  on  the  other 
hand,  who  had  partaken  largely  of  the  dish,  and  had  in  conse- 
quence vomited  freely,  recovered.  In  the  alleged  poisonings  by 
arsenic  at  Hong-Kong  (1857),  the  large  quantity  of  poison  intro- 
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duced  into  the  food  supplied  to  the  family  of  Sir  John  Bowring 
and  others,  appears  to  have  acted  in  a  similar  manner. 

It  was  just  now  remarked,  that  there  is  no  disease  likely  to 
attack  several  healthy  persons  at  the  same  time,  and  in  the  same 
manner.  This  is  undoubtedly  true,  as  a  general  principle,  but 
the  following  case  will  show  that  mistakes  may  occasionally  arise 
even  under  these  circumstances.  It  occurred  in  London,  during 
the  prevalence  of  the  malignant  cholera  in  the  year  1832.  Four 
of  the  members  of  a  family  living  in  a  state  of  great  domestic 
unhappiness.  sat  down  to  dinner  in  apparently  good  health  ; 
some  time  after  the  meal,  the  father,  mother,  and  daughter,  were 
suddenly  seized  with  violent  vomiting  and  purging.  The  stools 
were  tinged  with  blood,  while  the  blueness  of  the  skin,  observed 
in  cases  of  malignant  cholera,  was  wanting.  Two  of  the  parties 
died.  The  son,  who  was  known  to  have  borne  ill-will  against  his 
father  and  mother,  and  who  suffered  no  symptoms  on  this  occa- 
sion, was  accused  of  having  poisoned  them.  A  strict  investiga- 
tion took  place  before  the  coroner  ;  but  it  was  clearly  shown  by 
the  medical  attendant,  that  the  deceased  persons  had  really  died 
of  the  malignant  cholera,  and  there  was  no  reason  whatever  to 
suspect  that  any  poison  had  been  administered  to  them.  In  this 
instance,  it  will  be  perceived  that  symptoms  resembling  those  of 
irritant  poison  appeared  suddenly  in  several  persons  in  perfect 
health,  and  shortly  alter  a  meal.  We  hereby  learn  that  the 
utility  of  any  rules  for  investigating  cases  of  poisoning,  depends 
entirely  on  the  judgment  and  discretion  with  which  they  are 
applied  to  particular  cases. 

Instances  in  which  a  whole  family  are  simultaneously  attacked 
with  symptoms  resembling  those  of  poisoning,  occasionally 
present  themselves,  and  are  often  attended  with  great  obscurity. 
The  case  of  the  Arzone  family  is  in  this  respect  worthy  of  notice. 
The  family,  consisting  of  the  father,  mother,  and  three  children, 
were  in  good  health  up  to  the  evening  of  December  30,  1840. 
On  January  1,  1841,  the  father,  a  manufacturer  of  colours,  was 
suddenly  taken  ill  with  griping  pains  and  purging,  which  never 
ceased  until  death.  He  was  sick  at  times,  but  never  vomited  ; 
the  motions  were  offensive  and  black  ;  he  had  frequently  cold 
fits  during  the  day,  followed  by  much  fever.  His  joints  were 
swollen  and  painful.  He  died  on  the  20th  January.  On  in- 
spection, the  stomach  and  intestines  were  found  healthy.  The 
lungs  and  pleura  presented  strong  evidence  of  inflammation 
sufficient  to  account  for  death.  The  three  children,  as  well  as 
the  mother,  after  suffering  from  somewhat  similar  symptoms, 
died, — the  death  of  the  mother  being  accelerated  by  parturition. 
All  complained  of  general  soreness  of  the  fleshy  parts  of  the 
joints,  great  sensibility  of  the  skin,  and  pain  produced  by  the 
least  change  of  posture  :  they  suffered  from  diarrhoea,  complained 
of  a  cankery  or  metallic  taste  in  the  mouth,  and  there  was  a 
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watery  state  of  the  mouth  and  eyes,  with  a  dry  cough.  The 
abdominal  viscera  showed  no  change  from  the  normal  state,  but 
the  lungs  were  congested.  (Med.  Gaz.  xxx.  326.)  The  symp- 
toms could  not  be  referred  to  any  epidemic  or  malaria  ;  the  man, 
to  my  knowledge,  lived  in  a  healthy  situation,  and  none  of  his 
neighbours  were  attacked.  It  was  therefore  difficult  to  ascribe 
them  to  malaria,  or  any  disease  depending  on  natural  causes, 
occurring  simultaneously  in  so  many  members  of  a  family, 
previously  healthy.  On  the  other  hand,  there  was  no  evidence 
that  poison  had  been  taken  in  the  food,  and  the  appearances  in 
the  body  were  not  indicative  of  the  action  of  any  irritant,  yet  the 
symptoms  and  appearances  were  in  some  respects  compatible 
with  the  hypothesis  of  chronic  poisoning,  either  from  the  slow 
inhalation  of  the  fine  powder  used  in  the  preparation  of  colours, 
or  from  their  introduction  into  food  through  want  of  cleanliness. 
There  was  no  doubt  that  he  employed  the  arsenical  cobalt  ore 
(the  Tunaberg  ore,  see  post,  Arsenic)  in  the  preparation  of  a  kind 
of  ultra-marine  ;  and  possibly,  as  it  was  suggested  at  the  time, 
impalpable  dust  in  the  preparation  of  this  substance  may  have 
given  rise  to  the  symptoms.  The  question  of  poisoning  could 
have  been  fairly  solved  in  this  case  only  by  a  minute  analysis 
of  the  tissues  ;  but  the  processes  for  detecting  mineral  poisons 
in  the  tissues  were  then  not  known.  We  shall  see  hereafter 
(Arsenite  of  Copper,  Carbonate  of  Lead)  that  these  poi- 
sonous pigments  may  penetrate  into  the  system  in  an  insidious 
manner,  and  produce  serious  effects.  Walls  painted,  or  even 
papered  with  arsenical  pigments,  have  thus  caused  symptoms  of 
poisoning  in  those  who  inhabited  the  apartments.  It  is  not  at 
all  improbable  that  the  oil  of  turpentine,  which  is  largely  used  as 
a  medium  for  colours,  may  by  its  volatility  become  a  vehicle  for 
the  diffusion  of  a  poisonous  pigment. 

The  simultaneous  occurrence  of  symptoms  terminating  fatally 
in  two  or  more  persons,  is  always  well  calculated  to  excite  grave 
suspicions  of  poisoning ;  and  a  safe  opinion  can  then  only  be 
formed  by  noting  the  character  of  the  symptoms,  or,  if  this 
source  of  evidence  be  wanting,  by  the  detection  of  poison  in  the 
food  or  bodies  of  the  individuals.  A  simultaneous  attack  merely 
furnishes  a  presumption  in  favour  of  poisoning,  to  be  supported 
or  rebutted  by  other  circumstances.  A  case,  which  will  be  more 
particularly  described  hereafter  (see  Convulsions),  was  referred 
to  me  in  December,  1846,  by  Mr.  Wood,  coroner  for  Surrey, 
in  which  two  children,  previously  healthy,  died  under  similar 
symptoms,  very  suddenly,  and  after  a  short  illness.  It  was 
reasonably  suspected,  in  the  first  instance,  that  narcotic  poison 
had  been  given  to  them  ;  but  an  examination  of  the  facts  of  the 
case,  as  well  as  an  analysis  of  the  food  and  contents  of  the 
stomachs,  proved  that  poison  was  not  the  cause,  and  thus  re- 
moved a  heavy  load  of  suspicion  from  the  parents. 
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Obscure  symptoms  of  poisoning  may  occur  simultaneously  in 
several  members  of  a  family  from  accidental  causes,  the  nature 
of  which  may  not  be  even  suspected.  Thus,  various  articles  of 
food  may  be  poisoned  by  copper  through  want  of  cleanliness  in 
the  use  of  culinary  utensils  (see  Copper)  ;  or  the  water  supplied 
to  a  house  may  be  contaminated  with  lead  from  the  use  of  that 
metal  in  pipes,  cisterns,  or  merely  as  a  cover  to  a  tank  (see 
Carbonate  of  Lead).  The  safety  of  the  individuals,  and 
probably  the  exculpation  of  an  innocent  person,  wrongly  ac- 
cused of  poisoning,\vill  depend  on  the  acumen  of  the  medical 
attendant  in  discovering  the  real  cause.  In  reference  to  this 
question,  the  case  of  Solomon  v.  Laivson,  tried  at  the  Surrey 
Lent  Assizes,  1845,  is  of  some  medico-legal  interest.  It  was 
alleged  that  the  defendant  had  libcllously  stated  that  the  plain- 
tiff, who  was  in  the  habit  of  supplying  water  to  ships  at  St. 
Helena,  had  supplied  some  water  poisoned  with  lead  or  copper 
to  a  particular  ship,  and  that  this  was  the  cause  of  an  illness 
which  had  prevailed  among  the  passengers  on  the  homeward 
voyage.  It  appeared  in  evidence  that  five  of  the  officers  and 
the  steward  were  affected,  and  two  of  the  officers  suffered  se- 
verely from  symptoms  which,  although  slightly  varying  in  the 
respective  cases,  the  surgeon  of  the  ship  did  not  hesitate  to  refer 
to  some  metallic  poison.  Two  medical  men  who  attended  three 
of  the  passengers  on  their  return  to  England,  stated  that  in 
their  opinion  the  effects  were  due  to  lead,  which  was  rendered 
probable  by  the  fact  that  partial  paralysis  of  the  lower  extre- 
mities and  blueness  of  the  gums  were  among  the  symptoms. 
Some  of  the  crew,  however,  did  not  suffer,  although  stated 
to  have  used  the  same  water.  The  water,  as  it  was  sup- 
posed but  not  proved,  was  analysed,  and  no  lead  or  copper  was 
found  in  it.  As  so  much  depended  on  this  analysis,  it  is  to  be 
regretted  that  the  identity  of  the  sample  was  not  more  clearly 
made  out,  and  that  it  was  not  assigned  to  some  experienced 
chemists.  It  is  impossible,  I  think,  to  draw  any  other  conclusion 
from  the  evidence,  than  that  drawn  by  the  medical  witnesses, 
i,  e.  that  the  cause  of  the  symptoms  was  really  owing  to  some 
metallic  poison,  probably  to  lead.  The  jury,  however,  held, 
under  the  direction  of  the  judge,  that  the  water  was  not  proved 
to  have  been  poisoned,  and  returned  a  verdict,  with  very  heavy 
damages,  against  the  defendant.  They  were  probably  misled 
by  the  piece  of  evidence  regarding  the  immunity  of  some  who 
had  used  the  water.  It  is  a  mistake  to  suppose  that  in  this  in- 
sidious form  of  poisoning,  either  all  must  suffer  from  the  effects, 
or  there  is  no  poisoning  at  all!  Persons  exposed  to  the  same 
influence  of  chronic  poisoning  by  lead,  are  very  differently  af- 
fected. In  the  case  of  the  royal  family  of  France,  at  Claremont 
in  1849,  although  the  whole  household  was  supplied  with  the 
same  water,  only  thirteen  out  of  thirty -eight  members  of  the 
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family  suffered  from  the  effects  of  lead-poison.  The  cause  was 
in  this  case,  medically  speaking,  very  clear,  but  the  water  might 
have  been  legally  pronounced  free  from  poison,  because  twenty- 
five  persons  had  escaped  ! 

It  may  be  here  proper  to  remark,  that  the  water  of  wells  in 
the  neighbourhood  of  chemical  works  is  often  impregnated  with 
poison.  Persons  who  unsuspectingly  use  this  water  may  be 
attacked  with  symptoms  of  poisoning,  and  die  from  the  effects. 
In  the  Registrar- General's  Quarterly  Report  for  1846,  it  is  stated 
that  nearly  the  whole  of  the  members  of  a  family  in  Derbyshire, 
died  from  having  drunk  water  impregnated  with  arsenic,  which 
was  drawn  from  a  well  contiguous  to  certain  chemical  works 
attached  to  the  premises.    (Med.  Gaz.  xxxvii.  843.) 

It  is  proper  to  bear  in  mind,  in  conducting  these  inquiries, 
that  symptoms  resembling  those  produced  by  irritant  poison 
may  be  occasionally  due  to  the  food  which  may  have  been  taken 
by  a  family  at  a  meal.  Besides  flesh  rendered  unwholesome  from 
disease  and  decay,  there  are  certain  kinds  of  shell-fish,  as  well  as 
pork,  bacon,  sausages,  cheese,  and  bread,  which,  under  certain 
circumstances,  may  give  rise  to  serious  symptoms,  and  even  death. 
In  such  a  case,  all  the  foregoing  characters  of  poisoning  are  brought 
out ;  and,  indeed,  it  may  be  regarded  as  one  of  poisoning  by 
an  animal  or  vegetable  irritant.  These  cases  present  some  diffi- 
culties ;  great  ambiguity  frequently  arises,  from  the  fact  that  not 
more  than  one  or  two  persons  may  be  affected,  who  have  fre- 
quently before  partaken  of  the  same  kind  of  food  without  any 
particular  inconvenience  (see  Animal  Irritants). 

4.  The  discovery  of  poison  in  the  food  taken,  or  in 
the  matters  vomited. — One  of  the  best  proofs  of  poisoning  in 
the  living  subject  is  the  detection  of  poison  by  chemical  analysis, 
either  in  the  food  taken  by  the  person  labouring  under  its  effects, 
in  the  matters  vomited,  or  in  the  urine,  if  the  poison  be  one  of 
those  which  are  eliminated  by  the  kidneys.  The  evidence  is, 
of  course,  more  satisfactory  when  the  substance  is  discovered  in 
the  matters  vomited  or  in  the  urine,  than  in  the  food ;  because  this 
will  show  that  poison  has  really  been  taken,  and  will  at  once 
account  for  the  symptoms.  If  these  sources  of  evidence  are  not 
accessible,  then  we  must  examine  the  food  of  which  the  patient 
may  have  partaken.  Should  the  results  in  all  cases  be  negative, 
it  is  probable  that  the  symptoms  may  have  been  due  to 
disease.  In  investigating  these  cases  in  the  living  sub- 
ject, a  medical  jurist  must  remember,  that  poisoning  is  some- 
times feigned,  and  at  others,  imputed.  It  is  very  easy  for  an 
artful  person  to  put  poison  into  food,  and  to  accuse  another  of 
having  administered  it,  as  well  as  to  introduce  it  into  the 
matters  vomited  or  discharged  from  the  bowels,  or  into  the  urine. 
There  are  few  of  these  accusers  who  go  so  far  as  to  swallow 
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poison  under  such  circumstances,  because  there  is  in  general  a 
great  dread  of  poisonous  substances  ;  and  it  will  be  at  once 
apparent,  that  it  would  require  a  person  well  versed  in  toxi- 
cology, to  feign  a  series  of  symptoms  which  would  impose  upon 
a  practitioner  at  all  acquainted  with  the  subject.  In  short,  the 
difficulty  reduces  itself  to  this  :  —  What  inference  can  we  draw 
from  the  mere  chemical  detection  of  poison  in  food?  A  medical 
man  may  say  whether  poison  is  or  is  not  present  in  a  particular 
article  of  food ;  but  he  must  leave  it  to  the  authorities  of  the  law, 
to  develope  the  alleged  attempt  at  administration.  If  the  poison 
should  have  been  actually  administered,  then  we  may  expect  to 
find  the  usual  symptoms.  With  regard  to  the  detection  of  poison 
in  the  matters  vomited  from  the  stomach,  this  affords  no  decisive 
proof  that  it  has  been  swallowed,  except  under  two  circumstances: 
— 1.  When  the  accuser  actually  labours  under  the  usual  symp- 
toms of  poisoning,  in  which  case  there  can  be  no  feigning,  and 
the  question  of  imputation  is  a  matter  to  be  established  by 
general  evidence.  2.  When  the  matters  are  actually  vomited 
into  a  clean  vessel  in  the  presence  of  the  medical  attendant 
himself,  or  of  some  person  on  whose  testimony  perfect  reliance 
can  be  placed.  (For  a  case  of  imputed  poisoning  in  which 
the  accused  party  had  a  narrow  escape  of  his  life,  see  ante, 
page  113.) 
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ENTERITIS  —  G  ASTRO-ENTERITIS  PERITONITIS  —  ULCERATION 

AND  PERFORATION  OF  THE  STOMACH— STRANGULATED  HERNIA 
— INTUSSUSCEPTION — INTERNAL  STRANGULATION  OF  THE  IN- 
TESTINES.      DISEASES    RESEMBLING    NARCOTIC  POISONING  

APOPLEXY — SUDDEN  DEATH  FROM  NATURAL  CAUSES  EPI- 
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HEART — DEATH  FROM  DISTENSION  OF  THE  STOMACH  RUP- 
TURES OF  THE  GALL-BLADDER. 

Nature  of  the  symptoms. — The  nature  and  order  of  occur- 
rence of  the  symptoms  under  which  a  person  is  labouring  should 
be  accurately  observed  in  a  suspected  case.  In  poisoning,  the 
symptoms  are  commonly  well  marked,  and  have  a  peculiar  cha- 
racter ;  those  of  disease  are  less  certain,  and  are  more  likely  to 
create  embarrassment.  Owing  to  this,  it  happens  that  in  prac- 
tice, disease  is  much  more  liable  to  be  mistaken  for  poisoning, 
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than  poisoning  for  disease.  An  account  of  the  symptoms  pro- 
duced by  the  two  classes  of  poisons  will  be  found  at  page  102; 
and  the  special  details,  —  in  the  description  of  each  poison  res- 
pectively. At  present  it  will,  therefore,  only  be  necessary  to 
enumerate,  on  the  one  hand,  those  diseases,  the  symptoms  of 
which  mi<;ht  be  mistaken  for  irritant  poisoning;  and,  on  the  other, 
those  which  might  be  mistaken  for  narcotic  poisoning. 

DISEASES  RESEMBLING  IRRITANT  POISONING. 

The  diseases,  the  symptoms  of  which  resemble  those  produced 
by  irritant  poisons,  are  cholera,  gastritis,  enteritis,  gastro-enteritis, 
peritonitis,  perforation  of  the  stomach  or  intestines,  strangulated 
hernia,  colic,  and  hajmatemesis. 

Cholera.  —  This  name  is  given  to  a  disease  in  which  there  is 
a  combination  of  vomiting  and  purging,  generally  of  biliary 
matter.  It  is  necessary  to  distinguish  the  common  English 
cholera  from  the  Asiatic  or  malignant  form  of  the  disease.  In 
the  Asiatic  Cholera  there  is  usually  sudden  and  extreme 
prostration  of  strength  ;  the  surface  of  the  body  is  cold,  and  it 
sometimes  has  a  dark  livid  or  leaden  hue,  especially  observed  in 
the  skin  of  the  hands  and  feet.  The  skin  is  shrivelled,  the 
features  are  pinched,  the  breath  is  cold  as  it  issues  from  the 
mouth  ;  the  matters  discharged  from  the  bowels  are  very  copious, 
resembling  rice  water  with  flakes  of  coagulated  mucus  floating 
in  them.  There  is  the  most  intense  thirst,  and  the  patient  will 
drink  a  large  quantity  of  cold  water.  The  symptoms  of  poisoning 
by  arsenic  and  other  irritants  are  wholly  different  from  these,  if 
we  except  perhaps  the  intense  thirst,  which  is  present  in  both 
cases.  l)r.  Wilks  met  with  one  case  of  poisoning  by  arsenic, 
which  proved  fatal  in  nine  hours,  in  which  the  symptoms  were 
similar  to  those  of  malignant  cholera.  (Guy's  Hosp.  Rep.  1855, 
p.  364.) 

In  poisoning  by  arsenic  the  skin  is  hot  and  cold  at  intervals; 
the  pulse  frequent,  small,  and  irregular,  amounting  to  from  120 
to  130  in  a  minute.  It  is  only  in  the  last  stage  of  arsenical  poi- 
soning (collapse)  that  there  is  an  icy  coldness  of  the  limbs. 
With  the  thirst  there  is  commonly  great  constriction  in  the  throat, 
not  met  with  in  this  form  of  cholera. 

The  common  English  Cholera,  as  it  occurs  in  summer  and 
autumn,  more  closely  resembles  irritant  (arsenical)  poisoning  in 
its  symptoms.  Thus  an  attack  often  comes  on  in  a  healthy 
person  in  about  half  an  hour  after  a  meal.  It  is  accompanied  by 
vomiting  and  purging  of  bilious  liquid,  and  by  violent  pain  in 
the  abdomen,  continuing  until  death  when  the  case  terminates 
fatally.  It  may  usually  be  traced  to  some  indigestible  food  of 
which  the  patient  has  partaken.  Many  acquittals  on  criminal 
charges  have  taken  place  from  the  great  difficulty  which  exists 
in  distinguishing  this  last-mentioned  form  of  cholera  from  arseni- 
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cal  poisoning  ;  and,  in  truth,  it  may  be  observed,  that  if  in  any 
case  medical  evidence  rested  on  symptoms  alone,  it  would  be 
scarcely  possible,  in  some  instances,  to  draw  such  a  clear  dis- 
tinction between  the  symptoms  of  this  disease  and  those  of  poi- 
soning, as  the  law  would  deem  absolutely  necessary  for  convic- 
tion on  a  criminal  charge.  The  rides  recommended  for  forming 
an  opinion,  as  they  are  laid  down  by  the  best  writers  on  toxi- 
cology, are  not  satisfactory.  Perhaps  the  following  may  be 
taken  as  a  statement  of  the  most  striking  differences.  In  irri- 
tant poisoning  the  evacuations  are  often  tinged  with  blood  ;  in 
cholera  they  are  not  tinged  with  blood,  but  commonly  deeply 
coloured  by  bile.  In  irritant  poisoning,  these  evacuated  liquids 
will  sooner  or  later  yield  traces  of  poison  when  analysed.  In 
cholera  this  is  of  course  not  the  case.  The  attack  of  cholera  is 
commonly  dependent  on  some  irregularity  of  diet,  and  appears 
chiefly  in  summer  and  autumn.  Irritant  poisoning  may  occur 
at  any  season.  Except  when  it  prevails  in  a  severely  epide- 
mic form,  from  intense  heat  or  other  causes,  and  attacks  the 
very  aged  or  the  very  young,  English  cholera  is  not  often 
fatal  ;  and  when  it  does  prove  fatal,  it  is  commonly  after  three 
or  four  days  from  its  commencement,  by  exhaustion  of  the 
patient.  In  irritant  (arsenical)  poisoning,  death  is  a  common 
result  in  twenty-four  hours,  when  the  symptoms  produced  by  the 
poison  are  such  as  to  resemble  those  of  cholera,  i.  e.  poisoning 
in  its  most  acute  form.  In  irritant  poisoning,  the  symptoms 
usually  come  on  in  about  half  an  hour  or  an  hour  after  a  meal  ; 
and  although  cholera  may  commence  its  attack  at  about  the  same 
period,  yet,  supposing  several  persons  to  have  partaken  of  the 
food,  all  will  suffer  more  or  less  if  it  be  really  a  case  of  poisoning, 
— not  if  it  be  a  case  of  cholera.  It  would  be  at  least  something 
very  unusual,  that  several  healthy  persons  should  be  attacked  by 
cholera  at  the  same  time,  unless  the  attack  were  owing  to  some 
improper  kind  of  food  used  at  the  meal.  (See  case,  p.  120.) 
Lastly,  an  analysis  of  the  food  may  serve  to  determine  whether 
irritant  poison  was  or  was  not  the  cause  of  the  symptoms.  Of 
all  irritant  poisons,  arsenic  comes  the  nearest  to  cholera  in  the 
character  of  the  symptoms.  It  is  right  to  bear  in  mind,  how- 
ever, that  a  case  of  arsenical  poisoning  is  often  accompanied  by 
special  symptoms  which  are  met  with  neither  in  cholera  nor  in 
any  disease  resembling  it.  Thus  in  persons  who  have  taken 
arsenic  and  survived  the  first  effects  of  the  poison, —  the  con- 
junctivae (whites)  of  the  eyes  often  become  inflamed,  sometimes 
at  a  very  early  period, — there  is  also  great  irritation  of  the  skin, 
followed  by  a  peculiar  (eczematous)  eruption  ; — and  occasionally 
numbness,  or  tingling  in  the  hands  and  feet,  as  well  as  paralysis 
and  coma,  appear  among  the  symptoms.  In  cholera,  nothing  of 
this  kind  is  witnessed;  hence  we  have  in  these  peculiar  symp- 
toms of  arsenical  poisoning  means  for  assisting  us  in  forming  an 
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opinion.  When  the  person  dies,  an  examination  of  the  body 
with  an  analysis  of  the  contents  of  the  stomach,  or  if  death 
speedily  follow  the  attack,  an  analysis  of  the  tissues  of  the  soft 
organs,  will  often  remove  any  doubts  that  may  have  existed  on 
the  real  nature  of  the  case.  In  numerous  cases,  arsenical  poi- 
soning has  been  mistaken  for  cholera,  and  the  fact  of  poisoning 
has  remained  concealed  until  an  analysis  was  made.  (See  cases 
of  Reg.  v.  Chesham,  Essex  Lent  Assizes,  1847  ;  and  Reg.  v. 
Foster,  Suffolk  Lent  Assizes,  1847.)  M.  Tardieu  has  fully 
examined  the  medico-legal  bearings  of  this  subject.  (Ann.  d'Hyg. 
1854,  ii.  p.  162.) 

During  life  it  may  be  in  the  power  of  a  practitioner  to  procure 
some  portion  of  the  matters  vomited  or  discharged  by  the  bowels 
— or,  in  the  absence  of  these,  the  urine, — and  a  chemical  analysis 
may  then  reveal  the  cause  of  the  symptoms,  and  prove  that  they 
are  due  to  poison.  There  is  reason  to  believe  that  the  case  of 
the  Due  de  Praslin  (Paris,  1847)  was  at  first  mistaken  and 
treated  for  one  of  cholera  by  the  physicians  who  saw  him.  He 
was  not  treated  like  one  who  was  labouring  under  the  effects  of 
arsenic.  The  deceased  had  secretly  taken  poison.  The  first 
symptoms  appeared  in  the  form  of  vomiting  and  purging  on  the 
18th  of  August,  and  he  died  on  the  24th.  On  the  20th,  he  com- 
plained of  no  pain  in  the  abdomen,  even  on  pressure.  The  pecu- 
liar symptoms  observed  were  extreme  smallness  and  irregularity 
of  the  pulse  and  coldness  of  the  surface.  On  the  21st  the  vomit- 
ing and  purging  had  ceased.  On  the  22nd  there  was  an  aggra- 
vation of  the  symptoms,  some  of  them  strongly  indicative  of  the 
effects  of  arsenic, — spasmodic  constriction  of  the  throat, — great 
pain  in  swallowing, — intense  thirst,  and  a  burning  sensation  from 
the  mouth  to  the  anus.  The  mind  remained  unaffected  until  the 
last.  (Ann.  d'Hyg.  1847,  ii.  390.)  An  analysis  of  an  evacua- 
tion passed  on  the  21st,  and  of  urine  passed  on  the  22nd,  led  to 
the  discovery  of  the  presence  of  arsenic,  and  for  the  first  time 
clearly  established  the  nature  of  the  case.  The  symptoms,  how- 
ever, presented  several  special  characters  which  might  have  been 
fairly  referred  to  the  action  of  arsenic. 

Gastritis,  Enteritis,  Gastro-enteritis,  Peritonitis. — 
These  diseases  do  not  commonly  occur  without  some  obvious 
cause  ;  indeed,  the  two  first,  in  the  acute  form,  must  be  regarded 
as  the  direct  results  of  irritant  poisoning.  Thus  arsenic  and 
other  irritants,  when  they  prove  fatal,  commonly  give  rise  to  in- 
flammation of  the  stomach  and  bowels.  In  all  cases  in  which 
these  diseases  present  themselves,  the  object  of  a  practitioner  is 
therefore  to  determine  the  cause  of  the  inflammation,  whether  it 
be  due  to  natural  disease,  or  the  action  of  an  irritant  poison. 
The  distinction  will  chiefly  rest,  1.  Upon  the  time  of  the  occur- 
rence of  the  symptoms  after  a  meal;  2.  The  order  of  their 
occurrence;   3.  The  obstinate  constipation  of  the  bowels,  which 
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is  observed  in  gastritis  and  enteritis,  as  contrasted  with  the  violent 
vomiting  and  purging  met  with  in  irritant  poisoning;  4.  The 
presence  of  fever  in  these  diseases.  The  history  of  the  case  so 
clearly  explains  its  nature,  that  we  seldom  hear  of  these  diseases 
being  mistaken  for  irritant  poisoning.  The  same  observations 
apply  to  peritonitis,  in  which  disease  there  is  also  constipation, 
and  but  little  vomiting,  with  general  tenderness  over  the  whole 
of  the  abdomen.  It  has  been  doubted  by  some  pathologists 
whether  the  diseases  above  mentioned  can  occur  spontaneously, 
and  without  any  apparent  cause.  All  agree  that  instances  of 
idiopathic  acute  gastritis  are  rarely  observed  in  persons  other- 
wise healthy.  Two  cases  were  reported  to  the  Medico-Chirur- 
gical  Society,  by  Dr.  Burne  (Med.  Gaz.  xxv.  414),  and  another 
case  has  been  published  by  Dr.  Berncastle  (Lancet,  March  1844). 
The  symptoms  were  of  the  usual  character — constant  vomiting, 
no  purging,  and  rapid  sinking.  After  death  the  stomach  was 
found  in  a  high  state  of  inflammation,  but  all  the  other  organs 
were  healthy.  A  suspicion  of  poisoning  did  not  attach  to  the 
case.  Acute  enteritis  from  natural  causes  is  much  more  common 
than  acute  gastritis.  These  diseases,  in  a  chronic  form,  have  a 
very  slow  course,  and  may  be  a  secondary  result  of  irritant  poi- 
soning. The  symptoms  are  unlike  those  produced  in  the  acute 
form  of  poisoning.  The  case  of  Reg.  v.  Hunter  (Liverpool 
Spring  Assizes,  1843)  was  successfully  defended  on  the  theory 
of  gastro-enteritis  from  natural  causes,  in  spite  of  the  strongest 
suspicions  that  arsenic  was  the  cause  of  death. 

Perforation  of  the  stomach  and  intestines.  —  The 
symptoms  attending  perforation  of  the  stomach,  in  some  re- 
spects resemble  those  of  irritant  poisoning.  They  often  occur 
suddenly  to  a  healthy  person  after  a  meal.  This  disease  is 
almost  invariably  fatal,  and  may  be  immediately  recognised  on 
an  examination  of  the  body.  Even  in  the  rare  cases  in  which 
it  is  not  fatal,  the  means  of  diagnosis  are  not  difficult.  (See 
post.) 

Strangulated  hernia. — It  is  difficult  to  suppose  that  this 
disease  should  ever  be  confounded  with  irritant  poisoning.  The 
seat  of  pain,  with  an  examination  of  the  part,  would  at  once 
show  the  physical  cause  to  which  the  symptoms  were  due.  (See 
Ann.  d'Hyg.  1854,  vol.  ii.  p.  153.) 

Intussusception  of  the  bowels — Ileus,  Iliac  passion,  In- 
ternal strangulation. — These  terms  are  applied  to  a  disease 
in  which  there  is  violent  vomiting  without  purging — the  me- 
chanically locked  state  of  the  bowel  preventing  the  passage  of 
fasces.  It  differs  from  diarrhoea,  in  which  there  is  purging 
without  vomiting,  and  from  cholera,  in  which  there  are  both.  In 
irritant  poisoning,  although  occasionally  there  may  be  an 
absence  of  either  vomiting  or  purging,  it  is  generally  ob- 
served that  both  of  these  symptoms  are  present,  and  in  addition 
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acute  pain,  referable  chiefly  to  the  region  of  the  stomach.  In  the  dis- 
ease referred  to,  the  symptoms  commence  suddenly  in  a  previously 
healthy  person,  and  death  takes  place  from  strangulation  inter- 
nally. A  report  of  a  case  of  this  kind  was  read  by  Dr.  Snow  before 
the  Med.-Chir.  Society,  in  June,  1846.  The  patient  died  in  four 
days,  and  on  inspection,  a  portion  of  the  ileum  (small  intestines) 
was  found  strangulated  in  an  aperture  of  the  mesentery  (Med.  Gaz. 
xxxviii.  1049).  Two  cases  of  a  similar  kind  are  quoted  by  -Dr. 
Snow  in  his  paper.  In  the  same  number  of  that  journal,  is  reported 
a  fatal  case  in  which  the  cause  of  strangulation  was  produced  by 
the  weight  of  a  supplementary  spleen  drawing  the  omentum 
into  a  cord  (p.  1053).  Other  cases  in  which  there  were  various 
mechanical  causes  of  internal  strangulation  are  reported  at  pp. 
1073  and  1075.  The  symptoms  of  this  disease  are  a  sudden 
access  of  severe  pain,  chiefly  confined  to  one  spot,  not  in  the 
region  of  the  stomach,  as  in  irritant  poisoning,  but  in  the  central 
or  lower  part  of  the  abdomen — severe  and  constant  vomiting,  at 
first  bilious,  and  afterwards  of  feecal  matter,  but  in  some  instances 
the  vomited  matter  is,  throughout,  a  yellow  or  green  coloured 
liquid.  There  is  obstinate  constipation,  if  we  except  what  may 
be  discharged  from  the  lower  bowel.  The  detection  of  the  dis- 
ease is  commonly  not  difficult,  and  a  careful  inspection  of  the 
body  will  immediately  reveal  the  cause  of  death.  The  case  in 
general  terminates  fatally  in  three  or  four  days,  as  there  are  no 
means  of  relieving  the  strangulation  :  hence  evidence  from  ap- 
pearances is  rarely  deficient. 

In  the  following  case  (that  of  a  friend)  in  which  the  cause  of 
the  symptoms  was  very  obscure,  the  suspicion  of  poisoning  was, 
in  the  first  instance,  strong.  This  gentleman,  while  in  good 
health,  was  suddenly  seized,  two  hours  and  a  half  after  his  dinner 
(taken  as  usual),  with  the  most  severe  pain  in  the  pit  of  the 
stomach.  This  was  succeeded  by  nausea  and  vomiting,  which  con- 
tinued without  intermission  for  some  hours.  Twenty-four  hours 
after  the  attack  he  was  seen  by  a  medical  man  :  the  vomiting  had 
ceased,  but  everything  which  he  swallowed  was  rejected.  There 
were  frequent  rigors ;  the  pulse  quick  and  wiry ;  extremities 
cold  ;  features  sunk  ;  voice  feeble  ;  and  a  cold  sweat  covered  the 
body.  The  region  of  the  stomach  was  tender,  and  there  was  a 
fixed  pain,  increased  by  pressure,  radiating  from  the  caecum 
along  the  ascending  colon.  There  was  no  hernia ;  but  the  ab- 
domen was  hard,  and  drawn  spasmodically  towards  the  vertebral 
column,  as  in  cases  of  painter's  colic.  The  tongue  was  dry,  and 
coated  with  a  brown  fir ;  the  lips  parched ;  and  there  was  in- 
tense thirst.  Under  treatment  the  patient  speedily  recovered. 
That  the  symptoms  in  this  case  were  not  due  to  poison  was  esta- 
blished, 1,  by  their  very  sudden  invasion  in  a  severe  form  ;  2, 
by  the  time  which  had  elapsed  since  any  food  had  been  taken  ; 
3,  by  the  fact  that  other  persons  had  partaken  of  the  same  food, 
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and  did  not  suffer.  The  symptoms  were  unlike  those  produced 
by  arsenic  or  the  common  irritants ;  but  in  many  respects  they 
resembled  those  observed  in  the  reported  cases  of  ileus  depending 
on  mechanical  strangulation  of  the  intestines.  The  obstruction 
may  have  been  caused  by  spasmodic  constriction  of  the  intestines; 
for  if  the  cause  had  been  mechanical,  it  is  difficult  to  understand 
how  it  could  have  been  removed.  This  disease  sometimes 
assumes  a  chronic  form.  It  commences  with  colicky  pains  in 
the  abdomen,  and  admits  of  relief  by  the  usual  remedies.  After 
a  time,  purgative  medicines  cease  to  act ;  and  the  abdomen 
becomes  distended.  There  is  then  vomiting,  and  this  speedily 
assumes  a  faecal  character.  These  symptoms  are  unlike  those 
of  irritant  poisoning  in  any  form,  and  an  analysis  of  the 
vomited  matters,  or  of  the  urine,  would  show  the  absence  of 
poison. 

Cases  of  obstructed  (or  internally  strangulated)  intestine  have 
occasionally  given  rise  to  difficult  medico-legal  inquiries.  The 
following  is  quoted  by  Flandin.  A  German  physician  was  re- 
quired to  inspect  the  body  of  a  merchant  who  had  lived  upon 
bad  terms  with  his  wife.  It  was  supposed  that  she  had  killed 
him  by  poison.  The  deceased  had  been  confined  to  his  bed  for 
several  days,  and  had  complained  of  incessant  nausea,  vomiting, 
and  severe  pain.  A  careful  inspection  of  the  body  showed  that 
a  portion  of  the  colon  had  become  strangulated,  and  that  it  was 
in  a  gangrenous  condition.  The  accused  was  immediately  dis- 
charged. (Des  Poisons,  i.  295.)  This  fact,  with  the  one  which 
follows,  proves  that  the  abdominal  viscera  ought  to  undergo  a 
strict  examination  in  suspected  death  from  poison.  In  February 
1829,  an  opera-dancer  was  suddenly  seized  with  violent  vomiting 
and  obstinate  constipation.  There  was  but  little  pain  in  the 
abdomen,  and  no  thirst.  After  two  days  there  was  a  fixed  pain 
in  the  right  iliac  region  ;  the  vomited  matters  were  of  a  yellow 
colour,  and  soon  assumed  a  faecal  character.  The  existence  of 
ileus  was  suspected,  and  the  case  soon  terminated  fatally.  Some 
days  after  the  interment  of  the  body,  reports  were  spread  to  the 
prejudice  of  the  husband.  The  body  was  disinterred,  examined, 
and  a  statement  made  that  deceased  had  died  from  a  chronic 
gastro-enteritis.  The  legal  authorities  then  required  MM.  Orfila 
and  Rostan  to  make  an  inspection  ;  and  they  found  that  the 
colon  was  strangulated  near  its  junction  with  the  caecum  by  a 
short  fatty  appendage,  adhering  at  its  two  ends  to  the  mesentery, 
vso  as  to  form  a  kind  of  ring.  There  was  no  trace  of  poison. 
Strangulation  was  obviously  the  cause  of  death.  (Orfila,  Toxi- 
cologic ii.  720,  1843.)  The  subjoined  case  shows  that  fatal 
strangulation  may  take  place  even  before  the  protrusion  of  a 
hernia.  A  soldier,  who  had  hitherto  enjoyed  good  health,  was 
suddenly  seized  with  violent  pain  in  the  abdomen,  vomiting,  and 
obstinate  constipation.    He  was  taken  to  a  military  hospital. 
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Severe  pain  was  experienced  on  touching  the  surface  of  the 
abdomen,  especially  in  the  region  of  the  navel.  There  was  no 
appearance  of  a  tumor  in  any  part.  The  pulse  was  small  and 
frequent,  and  there  was  intense  thirst.  Nine  hours  after  ad- 
mission, there  was  copious  vomiting,  with  some  appearance  of 
faecal  matter,  and  the  man  died  immediately  afterwards.  On 
inspection,  a  portion  of  the  ileum,  about  the  size  of  a  small  nut, 
was  found  strongly  compressed  in  an  aperture  in  the  right  in- 
guinal canal ;  but  there  was  no  accumulation  of  faecal  matter  in 
or  near  the  part.  The  symptoms  and  appearances  rendered  it 
certain  that  deceased  had  died  from  peritonitis.  (Gazette  Me- 
dicale,  Dec.  19,  1846,  p.  995.) 

Intussusception  is  a  disease  which  frequently  occurs  in  infants 
or  children.  It  consists  in  the  reception  of  one  portion  of  the 
bowels  into  another.  This  leads  to  a  constriction  or  strangu- 
lation of  the  portion  received,  and  a  complete  obstruction  of 
the  canal.  Either  nothing  is  passed  per  anum,  or  only  a  small 
quantity  of  blood.  It  may  occur  in  any  part  of  the  bowels ; 
but  it  is  most  commonly  observed  at  or  near  the  union  of  the 
small  with  the  large  intestines.  The  invaginated  portion  of 
bowel  varies  from  an  inch  to  eight  or  ten  inches  in  length.  The 
disease  appears  to  result  from  spasm  in  the  intestines,  depending 
on  dentition,  worms,  or  other  causes  of  irritation.  Purgatives 
have  been  known  to  produce  it.  The  chief  symptoms  are  pain, 
vomiting,  and  convulsions  :  there  is  no  purging.  In  one  instance, 
this  disease  was  mistaken  for  arsenical  poisoning,  and  the  mis- 
take nearly  led  to  the  conviction  of  the  mother  and  grandmother 
of  the  child,  on  an  unfounded  charge  of  murder.  {Reg.  v.  Dore 
and  Spry,  Central  Criminal  Court,  Aug.  28,  1848  ;  also  Medical 
Gazette,  Nov.  24,  1848.) 

An  examination  of  the  surface  of  the  abdomen  in  any  of  the 
forms  of  this  disease,  may  not  always  suffice  to  indicate  the 
cause  of  the  sudden  illness  and  death.  Nevertheless,  the  obsti- 
nate constipation,  with  other  symptoms,  will  in  general  be  suffi- 
cient to  show  that  they  cannot  be  ascribed  to  irritant  poison.  In 
these  doubtful  cases,  if  the  symptoms  really  be  dependent  on 
poison,  some  connexion  may  be  generally  established  between 
the  last  meal  taken  and  the  period  of  their  occurrence. 

Colic. — This  disease  can  only  be  confounded  with  one  variety 
of  irritant  poisoning,  namely,  that  induced  by  the  salts  of  lead. 
But  it  is  to  be  observed,  that  the  poisonous  salts  of  lead  are  very 
rarely  used  criminally,  and  when  they  are  taken  in  sufficiently 
large  doses  to  kill  rapidly,  the  symptoms  resembling  colic  are 
mixed  up  with  those  of  irritant  poisoning,  —  so  as  to  render  it 
impossible  for  a  practitioner  to  refer  them  to  the  disease  alone. 
It  is  the  chronic  form  of  lead-poisoning  which  resembles  colic. 
This  is  generally  recognisable  by  the  blue  line  on  the  gums,  the 
aspect  of  the  patient,  and  the  history  of  the  case. 
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ILematemesis.  — In  this  disease  there  is  neither  pain  nor 
purging  ;  and  there  is  a  copious  discharge  of  blood  by  vomiting. 
These  characters  show  that  it  cannot  be  easily  mistaken  for 
irritant  poisoning. 

DISEASES  RESEMBLING  NEUROTIC  POISONING. 

We  have  now  to  consider  the  diseases  which  are  attended  with 
symptoms  resembling  those  induced  by  neurotic  poisons.  They  are 
apoplexy,  epilepsy,  tetanus,  diseases  of  the  brain,  diseases  of  the 
heart,  and  rupture  or  distension  of  the  stomach.  Indeed,  it  may 
be  remarked,  that  every  condition  of  the  body  in  which  life  is 
liable  to  be  suddenly  destroyed,  from  whatever  cause,  may  be 
mistaken  for  neurotic  poisoning.  The  various  causes  of  sudden 
death  should  therefore  be  especially  studied  by  a  medical  jurist. 
They  are  not  very  numerous,  and  are  principally  confined  to 
diseases  which  affect  the  brain,  heart,  and  lungs.  (For  an  account 
of  these  causes,  I  must  refer  the  reader  to  the  Ann.  d'Hyg.  1838, 
ii.  145  ;  1843,  ii.  435  ;  also  to  the  elaborate  work  of  Herrich 
and  Popp,  Der  plotzliche  Tod  aus  inneren  Ursachen,  Regens- 
burg,  1848.)  There  is  another  point  to  be  attended  to,  namely, 
that  those  fatal  diseases  only  of  these  important  organs,  are 
likely  to  be  confounded  with  this  form  of  poisoning,  the  existence 
of  which  had  not  been  previously  suspected  or  announced  by 
the  usual  attendant  symptoms.  On  the  trial  of  Tawell  for 
poisoning  Sarah  Hart  by  prussic  acid,  the  statistics  of  the  causes 
of  sudden  death  were  entered  into  in  the  defence,  in  order  to 
establish  a  probability  that  the  deceased  had  died  from  natural 
causes,  among  which  was  placed  "  mental  emotion  !  "  It  may 
be  as  well  therefore  to  state,  that  on  an  average  of  five  years, 
the  annual  number  of  sudden  deaths  in  England  and  Wales 
amounted  to  3600,  or  one  in  one  hundred  and  thirty-eight 
of  the  total  deaths.  (Registrar-General's  Report.)  Although 
inquests  were  held  in  all  of  these  cases,  for  the  alleged  purpose 
of  determining  the  cause  of  death,  no  cause  whatever  was  assigned 
in  two-thirds  of  the  number  :  and  thus  a  vast  source  of  know- 
ledge of  great  importance  in  the  settlement  of  disputed  questions 
relative  to  poisoning,  was  entirely  cut  off  from  the  profession !  In 
a  case  referred  to  me  (Sept.  1844),  the  jury,  under  the  direc- 
tion of  a  coroner,  returned  a  verdict  of  death  from  poison  ("  mis- 
adventure"), while  the  stomach  of  the  deceased  was  in  my  cus- 
tody, and  before  it  had  even  been  opened,  or  the  seals  of  the 
vessels  containing  it,  had  been  broken  !  In  another,  in  which 
there  was  strong  reason  to  suspect  death  from  poison  adminis- 
tei-ed  by  a  quack,  the  coroner  and  jury  declined  waiting  for  an 
analysis  of  the  contents  of  the  stomach,  although  strongly 
advised  by  the  medical  witness  who  inspected  the  body,  —  and 
they  returned  a  verdict  of  "  natural  death."  (See  the  case  of 
Reg.  v.  Freeman,  Taunton  Lent  Assizes,  1845.) 


DISTINCTION  OF  APOPLEXY  FROM  POISONING. 


133 


Afoplexy. — Those  neurotic  poisons  which  act  specially  on 
the  brain  (cerebral  poisons),  of  which  we  may  take  opium  as  the 
type,  actually  seem  to  produce  this  disease.  The  distinction  of 
apoplexy  dependent  on  disease,  from  that  kind  of  apoplexy 
induced  by  poison,  is  difficult  unless  we  can  obtain  a  full  history  of 
the  case.  The  following  circumstances  may  be  remembered  in 
our  diagnosis  : — 1.  Apoplexy,  as  a  disease,  is  sometimes  preceded 
by  warning  symptoms  before  the  fatal  attack  comes  on.  In 
poisoning,  such  symptoms  would  be  wanting  unless  the  poison 
were  administered  to  a  person  who  had  already  been  threatened 
with  apoplexy.  2.  Apoplexy,  as  a  disease,  does  not  commonly 
attack  persons  under  the  age  of  thirty.  The  fatal  cases  increase 
progressively  with  age,  and,  according  to  the  researches  of  Dr. 
Burrows,  the  disease  is  most  common  between  the  ages  of  sixty 
and  seventy.  We  shall  presently  see  that  there  are,  however, 
exceptions  to  this  statement.  Poisoning  may  be  witnessed  in  a 
person  at  any  age.  3.  The  relation  between  the  time  of  the 
attack,  and  the  time  at  which  food  or  medicine  was  last  taken. 
Thus  if  the  symptoms  of  stupor  do  not  come  on  until  five  or  six 
hours  after  some  liquid  or  solid  has  been  swallowed,  they  are 
much  more  likely  to  be  dependent  on  apoplexy  from  disease 
than  on  poison.  This  is  an  important  character  ;  but  its  occur- 
rence is  of  course  purely  accidental,  for  it  is  by  no  means  unusual 
that  an  attack  of  apoplexy  should  speedily  follow  a  meal  made  by 
a  previously  healthy  person.  However,  several  cases  have  already 
been  related,  which  show  that  this  criterion  may  be  sometimes 
usefully  employed  to  distinguish  disease  from  poisoning  (ante, 
p.  111.)  4.  In  apoplexy  from  disease,  it  is  usually  observed  that 
coma  (complete  insensibility)  is  at  once  induced  : — but  in  poi- 
soning, this  symptom  comes  on  slowly,  and  is  generally  preceded 
by  giddiness  and  stupor.  5.  The  discovery  of  poison  in  the  food 
taken  or  in  the  contents  of  the  stomach: — this  would  at  once 
establish  the  fact  of  poisoning.  6.  The  discovery  of  appear- 
ances in  the  brain  indicative  of  apoplexy,  such  as  effusion  of 
blood  or  serum.  This  would  negative,  cceteris  paribus,  the 
presumption  of  poisoning.  (See  a  paper  by  M.  Tardieu,  Ann. 
d'Hygiene,  1854,  ii.  p.  158.) 

It  is  to  be  observed,  that  in  all  cases  of  disease  simulating 
narcotic  (cerebral)  poisoning,  the  disease  is  assumed  to  prove 
fatal : — hence  there  is  always  an  opportunity  of  searching  for 
the  two  last-mentioned  characters.  We  do  not  hear  of  an 
attack  of  apoplexy  from  which  a  person  recovers,  ever  being 
mistaken  for  a  case  of  poisoning  by  opium,  but  we  hear  of 
poisoning  by  opium  being  not  unfrequently  mistaken  for 
apoplexy  or  convulsions.  Dr.  Birt  Davies  has  published  the 
two  following  cases  : — A  person  died  in  what  was  considered  by 
the  physician  and  surgeon  attending,  to  be  a  fit  :  but  opium  was 
found  in  the  stomach.  A  person  was  attended  by  a  physician 
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and  surgeon  for  some  hours.  The  illness  and  death  were 
ascribed  to  and  treated  by  them  for  apoplexy,  but  it  was 
proved  beyond  all  doubt  that  the  deceased  had  died  from  lauda- 
num.  (Borough  Inquests.  Birmingham,  1845. )  Such  cases  I  am 
persuaded  are  frequent.  Deaths  have  been  registered  as  from 
"  natural  causes,"  when  on  an  examination  of  the  bodies  some 
weeks  or  years  afterwards,  the  deceased  persons  have  been  found 
to  have  died  from  poison.  It  is  impossible  to  say  how  many  of 
such  cases  escape  notice  for  one  which  is  brought  to  light. 
These  facts  show  that  inquests  without  examination  of  the  body, 
by  lulling  suspicion,  serve  in  many  instances  to  conceal  rather 
than  to  detect  crime. 

In  reference  to  the  age  at  which  apoplexy  may  make  its 
attack,  it  may  be  remarked  that  healthy  girls  of  the  re- 
spective ages  of  sixteen  and  twenty-two,  have  died  suddenly 
from  this  disease.  There  had  been  no  warning  symptoms 
whatever.  In  January  1839,  a  gentleman  aged  twenty-two 
years,  retired  to  his  bedroom  in  good  health.  Shortly  after- 
wards a  servant  entered  the  room,  and  found  him  lying  on  the 
floor  dead.  On  an  examination  of  the  body,  it  was  found  that 
one  of  the  vessels  of  the  brain  had  become  ruptured,  and  that  a 
large  quantity  of  blood  had  been  effused  on  the  surface.  There 
was  no  doubt  that  this  was  a  case  of  apoplexy  in  a  young  man 
who  had  suffered  from  no  warning  symptoms.  It  turned  out, 
on  inquiry,  that  the  father  and  mother  of  the  deceased  had  both 
died  suddenly  from  the  same  disease. 

In  the  following  case  a  suspicion  of  poisoning  was  actually 
raised,  and  was  only  removed  by  a  proper  medico-legal  exami- 
nation. In  September  1838,  a  young  healthy  female,  while 
sitting  with  her  parents  taking  her  supper,  suddenly  fell  back  in 
her  chair  in  a  state  of  insensibility.  Medical  assistance  was 
called  in,  but  she  died  in  about  eleven  hours  without  recovering 
her  consciousness.  Owing  to  her  sudden  death  at  a  meal  the 
parents  were  accused  by  the  neighbours  of  having  administered 
poison  to  the  deceased  at  her  supper  :  but  the  medical  attend- 
ant, on  making  an  examination  of  the  body,  clearly  showed 
that  death  was  caused  by  an  effusion  of  blood  on  the  brain, 
from  the  rupture  of  a  diseased  blood-vessel.  As  apoplexy  is 
very  unusual  in  the  young,  this  rather  tended  to  strengthen  the 
suspicion  of  poisoning  ;  although  it  is  obvious  that  there  is  no 
common  poison  which  would  have  produced  the  immediate 
insensibility  observed,  except  hydrocyanic  acid  ;  but  when  taken 
in  so  large  a  dose  as  to  produce  this  sudden  and  violent  effect, 
the  patient  would  die  in  a  few  minutes  and  the  poison  be  found 
in  the  body.  No  poison  was  discovered  in  this  case:  death 
was  undoubtedly  caused  by  apoplexy. 

I  have  known  a  child  between  two  and  three  years  of  age 
die  from  congestive  apoplexy  ;  and  the  disease  has  been  ob- 
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served  to  occur  even  in  infants.  Dr.  A.  Campbell  reports  a 
case  of  apoplexv  proving  fatal  in  a  child  only  eleven  days  old. 
(North.  Jour.  Med.,  Jan.  1845.) 

Some  late  researches  on  the  causes  of  sudden  death  in  in- 
fants have  led  to  the  result  that  apoplexy  is  more  frequent 
than  it  was  formerly  supposed  to  be.  A  child  seventeen 
months  old  was  found  dead  in  bed.  An  inquest  was  held,  and 
an  inspection  of  the  body  was  made.  There  was  no  mark  of 
violence  upon  it :  but  the  face  was  livid.  On  opening  the 
head,  there  was  an  effusion  of  dark-coloured  venous  blood 
beneath  the  membranes, — the  brain  was  softened,  the  vessels 
were  congested,  and  there  was  an  unusual  quantity  of  serum  in 
the  ventricles.  The  other  organs  were  healthy.  In  a  second 
case,  a  child  aged  two  years  died  under  similar  circumstances. 
The  only  appearance  was  congestion  of  the  brain  with  an 
effusion  of  blood.  In  a  third  aged  nine  months,  the  child 
became  suddenly  black  in  the  lips  and  dark  in  the  face  :  she 
drew  her  hands  up,  was  convulsed,  and  soon  afterwards  died. 
There  was  some  suspicion  of  poisoning  here.  On  inspection, 
the  countenance  was  dark  :  the  arms  were  stiffened  and  the 
fingers  were  contracted  in  the  palms  of  the  hands.  The  pupils 
were  dilated.  There  were  no  marks  of  external  injury.  The 
brain  was  congested  and  two  teaspoon fuls  of  blood  were  effused 
at  the  base.  The  lungs  were  congested  :  the  other  organs 
were  natural.  There  was  milk  in  the  stomach.  Death  was 
referred  to  effusion  of  blood  on  the  brain  (apoplexy).  In  a 
fourth  case,  a  healthy  child,  aged  fifteen  months,  was  suddenly 
seized  with  a  convulsive  fit  a  quarter  of  an  hour  after  its  break- 
fast and  died  in  ten  minutes.  The  only  unusual  appearance 
was  that  the  stomach  was  nearly  full  of  food.  The  membranes 
of  the  brain  were  congested  and  some  blood  had  been  effused. 
In  a  fifth  case  an  infant  two  months  old  was  found  dead 
in  bed:  it  had  apparently  died  in  convulsions.  The  brain  was 
soft,  the  vessels  congested  and  some  blood  effused  at  the  base. 
This  effusion  was  the  cause  of  death.  The  stomach  was  dis- 
tended with  food.  It  is  probable  that  distension  of  the  stomach 
may  lead  to  an  attack  of  apoplexy,  and  death  from  this  cause 
may  be  attended  by  convulsions.  (See  Lancet,  Jan.  20,  1855, 
p.  771.) 

A  remarkable  case,  involving  the  question — whether  death 
was  caused  by  apoplexy  or  prussic  acid,  came  before  the  Senate 
of  Chambery  in  April  1843.  I  allude  to  that  of  M.  Pralet 
(Ann.  d'Hyg.  xxvi.  399  ;  xxix.  103,  474),  which  appears  to 
have  excited  as  much  attention  on  the  continent  as  the  case  of 
Sir  T.  Boughton  in  England.  Several  medical  witnesses 
deposed  that  the  deceased  had  died  from  prussic  acid,  adminis- 
tered to  him  by  M.  L'Heritier,  the  accused.  Orfila  was  required 
to  examine  the  medical  evidence,  and  found  it  extremely  defec- 
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tive.  The  inferences  drawn  from  the  application  of  the  che- 
mical tests  were  highly  incorrect  ;  and  the  results  were  essen- 
tially negative.  Had  it  not  been  for  the  interference  of  Orfila, 
it  is  most  probable  that  the  accused  would  have  been  convicted, 
more  from  the  medical  opinions  against  him,  than  from  the 
strength  of  the  medical  facts  of  the  case.  The  witnesses  appear 
to  have  acted  on  the  principle,  that  the  whole  of  their  duty  con- 
sisted in  rendering  the  charge  of  poisoning  probable  ;  whereas, 
we  shall  hereafter  see  that  no  person  can  be  convicted  of  this 
crime  on  mere  probability :  the  fact  of  poisoning  must  be  made 
reasonably  certain,  either  by  medical  or  moral  evidence,  or  by 
both  combined. 

A  medical  jurist  should  bear  in  mind,  that  a  superficial 
examination  of  the  body  will  not  suffice  to  reveal  the  cause  of 
death  on  these  occasions.  Dr.  Bell  has  reported  a  case,  which 
is  in  this  respect  instructive.  A  stout,  strong,  and  hale 
labourer,  aged  sixty- two  years,  who  had  never  complained  of 
any  indisposition,  resumed  his  work  as  usual  after  having  eaten 
a  hearty  dinner,  and  shortly  afterwards,  while  wheeling  a 
barrow,  he  dropped  down  senseless,  and  died  in  a  few  seconds. 
On  a  careful  examination  of  the  head,  it  was  found  that  fatal 
effusion  of  blood  on  the  brain  had  taken  place  from  a  slight 
rupture  in  the  right  lateral  sinus.    (Med.  Gaz.  xxxix.  31.) 

Atelectasis  (imperfect  distension)  of  the  lungs.  —  It  is  not 
probable  that  this  condition  of  the  lungs  in  a  new-born  child 
would  be  mistaken  for  a  case  of  narcotic  poisoning  ;  but  in  one 
instance,  owing  to  the  concealment  of  the  facts,  a  case  of  poi- 
soning by  opium  in  an  infant  four  days  old,  was  mistaken  for 
atelectasis.  Dr.  Balfour  left  the  child  on  the  previous  day  appa- 
rently in  strong  health.  When  summoned  he  found  it  pulseless, 
and  the  skin  cold  and  livid.  Means  were  used  for  resuscitating 
it,  but  no  intimation  was  made  that  a  narcotic  had  been  given 
to  it.  The  child  died  in  thirteen  hours.  On  inspection,  the 
body  was  generally  livid,  the  hands  were  clenched,  and  the 
thumbs  were  drawn  into  the  palms.  The  pupils  were  natural. 
The  membranes  of  the  brain  were  congested  with  dark  liquid 
blood,  and  two  teaspoonfuls  of  serum  were  effused  at  the  base. 
The  substance  of  the  brain  as  well  as  of  the  cerebellum  was  much 
congested.  The  heart  was  healthy  ;  the  foramen  ovale  was 
quite  open  ;  and  there  was  some  congestion  of  both  lungs.  The 
stomach  was  healthy  ;  it  contained  a  thickish  fluid  having  no 
odour  of  laudanum.  Dr.  Balfour  remarks,  in  reference  to  this 
case,  that  there  were  some  circumstances  in  which  it  was  unlike 
atelectasis.  Instead  of  being  feeble  from  birth  the  child  had  been 
healthy  and  stong  ;  the  lividity  of  the  surface  was  more  persistent 
and  more  strongly  marked.  The  spasmodic  contraction  of  the 
hands  was  also  a  peculiar  feature.  As  there  was  no  suspicion 
of  poisoning  during  life  the  state  of  the  pupils  was  not  observed. 
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The  facts  were  explained  by  the  father  admitting  that  he  had 
given  to  the  child  two  drops  of  laudanum  to  soothe  it,  and  in 
about  four  hours  the  symptoms  above  described  came  on.  (Ed- 
inburgh Monthly  Journal,  1856-7,  vol.  ii.  p.  148.)  It  will  be 
perceived  that  the  symptoms  and  appearances  are  similar  to  those 
described  under  apoplexy  in  infants  (ante,  p.  135).  As  no  trace 
of  so  small  a  quantity  of  opium  can  be  found  in  the  stomach, 
these  cases  present  great  difficulty. 

Epilepsy. — This  disease,  in  some  of  its  symptoms,  resembles 
poisoning  by  prussic  acid  only.  If  the  symptoms  depend  on 
poison,  some  liquid  or  substance  must  have  been  taken  imme- 
diately before  their  occurrence.  If,  however,  nothing  has  been 
taken,  the  inference  would  be  that  the  symptoms  most  probably 
depended  on  disease.  Death  is  commonly  very  rapid  in  poi- 
soning by  prussic  acid  ;  but  a  first  attack  of  epilepsy  is  not  often 
fatal.  If  the  person  has  suffered  from  previous  attacks,  it  is 
probable,  cceieris  paribus,  that  the  symptoms  depend  on  disease. 
But  epilepsy  may  by  coincidence  immediately  follow  the  ad- 
ministration of  a  draught,  or  the  taking  of  food  : — an  analysis 
of  the  substance  taken,  would  then  remove  any  doubt.  Supposing 
none  of  this  to  be  procurable,  then  we  must  remember,  that 
epilepsy  only  simulates  narcotic  poisoning  when  the  attack  is 
rapidly  fatal.  Therefore,  an  opportunity  will  always  present 
itself  for  verifying  or  rebutting  the  suspicion  of  poisoning,  by 
examining  the  contents  of  the  stomach.  I  have  never  met  with 
an  instance  in  which  a  case  of  epilepsy  was  mistaken  for  one  of 
narcotic  poisoning. 

Tetanus. — When  this  disease  occurs,  it  can  generally  be  traced 
to  some  cause, — a  wound,  ulcer,  burn,  or  other  injury,  involving 
tendinous  or  nervous  structures.  Tetanus  may  arise  from  causes 
of  a  very  simple  kind,  and  independently  of  wounds, — as  from  ex- 
posure to  wet  and  cold,  or  to  a  current  of  air.  It  has  been  stated 
that  it  may  even  come  on  without  any  apparent  cause.  The 
cause  may,  however,  have  been  latent.  When  it  is  the  re- 
sult of  physical  injury  it  is  called  traumatic ;  under  other  cir- 
cumstances idiopathic ;  but  idiopathic  tetanus  is  by  no  means 
common :  it  manifests  itself  by  trismus  (locked  jaw),  opisthotonos, 
or  emprosthotonos  (a  tensely  curved  position  of  the  trunk  back- 
wards or  forwards,  as  the  result  of  muscular  spasm).  The  disease 
sometimes  occurs  spontaneously  in  infants,  within  the  first  eight 
or  ten  days  from  birth  (trismus  nascentium).  Male  adults,  es- 
pecially those  who  are  of  a  robust  and  vigorous  frame,  are  most 
liable  to  attacks  of  tetanus.  According  to  Dr.  Gregory,  tetanus 
from  cold  occurs,  for  the  most  part,  within  three  or  four  days 
after  exposure  to  the  exciting  cause ;  wbile  traumatic  tetanus 
(from  wounds)  generally  appears  about  the  eighth  day.  (Prac- 
tice of  Physic,  378.)  Other  observers  have  found  that  tetanus 
from  wounds  very  commonly  shows  itself  from  the  fourth  to  the 
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sixth  day  after  the  injury.  The  sooner  it  commences  after  an 
injury,  the  more  rapidly  fatal  is  its  course. 

Tetanus,  or  rather  tetanic  convulsions,  may  be  produced  by 
certain  neurotic  poisons,  which  affect  the  spinal  marrow  (spinal 
poisons),  especially  those  belonging  to  the  strychnos  tribe, — as 
nux-vomica — strychnia,  and  all  its  saline  combinations  ;  and 
there  is  not  only  a  strong  similarity  in  the  symptoms,  but  an  ex- 
amination of  the  dead  body  does  not  indicate  the  existence  of 
any  well-marked  morbid  changes  in  either  case.  In  tetanus  from 
disease  or  injury,  there  is  a  gradual  progression  of  the  symptoms. 
The  rigid  contraction  commences  in  the  muscles  of  the  jaws  ; 
it  extends  to  the  throat,  back  of  the  neck,  and,  lastly,  descends 
to  the  abdomen  and  lower  limbs.  Professor  Colles  has  remarked, 
that  the  muscles  of  the  fingers  are  the  last  and  least  affected. 
(Lectures  on  Surgery,  i.  72.)  The  rigidity  of  the  muscles  con- 
tinues more  or  less  throughout  the  disease  without  intermissions, 
whereas  in  tetanus  from  poisoning  there  are  remissions  or  in- 
tervals of  relaxation.  A  distinction  will  commonly  rest  upon  the 
following  circumstances: — 1.  The  period  of  time  which  has 
elapsed  since  any  substance,  liquid  or  solid,  was  swallowed  by  the 
patient.  2.  The  gradual  or  sudden  and  violent  accession  of 
symptoms,— the  latter  indicating  poisoning.  In  tetanus  from 
disease,  the  stiffness  is  first  perceived  in  the  jaws :  it  then  pro- 
gressively extends  downwards,  attacking  the  body  and  limbs,  the 
hands  not  being  commonly  affected  until  the  last  In  tetanus 
from  poisoning,  the  attack  is  preceded  by  shivering  or  trembling 
and  gasping  for  breath,  the  body  and  limbs  are  then  simultane- 
ously affected  ;  the  hands  are  clenched,  the  feet  curved,  and  the 
jaw  is  not  commonly  fixed  until  a  late  period,  and  during  a 
paroxysm.  3.  The  duration  of  the  case.  Tetanus,  as  a  result 
of  local  injuries,  rarely  proves  fatal  in  less  than  twenty-four 
hours  ;  and  in  the  idiopathic  form,  it  either  does  not  destroy  life, 
or  only  after  the  lapse  of  many  hours  or  days.  In  tetanus  pro- 
duced by  strychnia  given  in  fatal  doses,  the  person  rarely  sur- 
vives two  hours  after  the  occurrence  of  the  symptoms.  4.  The 
absence  of  any  wound,  ulcer,  burn,  or  personal  injury,  nervous 
susceptibility,  or  exposure  to  cold,  to  account  for  the  attack. 
5.  The  discovery  of  nux-vomica,  strychnia,  or  other  poison  in 
the  food,  in  the  matter  vomited,  or  in  the  contents  of  the 
stomach  after  death. 

The  cases  of  Miss  Abercromby  (1830),  and  of  J.  P.  Cook 
(1856),  are  important  in  reference  to  the  distinction  of  the  symp- 
toms produced  by  spinal  poisons  and  tetanus  as  a  result  of  disease. 
In  Miss  Abercromby's  case  there  is  great  reason  to  believe  that 
poisoning  was  mistaken  for  disease,  a  mistake  much  more  likely 
to  arise  than  the  converse.  Miss  Abercromby  was  a  healthy 
young  lady  in  the  prime  of  life  ;  she  was  induced  by  her  brother- 
in-law,  Wainwriyht,  to  insure  her  life  for  two  years  for  3000Z.  in 
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the  Imperial  Assurance  Company,  Wainwright  having  no  pecu- 
niary interest  in  her  life.  The  policy  was  effected  in  October 
1830,  and  she  died  rather  suddenly  in  the  December  following. 
It  was  only  after  the  lapse  of  five  years  that  Wainwright  brought 
an  action  against  the  Company  for  the  amount  of  the  policy 
(Wainwright  v.  Bland,  Exchequer,  June  29,  1835),  and  the 
evidence  was  such  that  the  jury  were  equally  divided,  so  that  no 
verdict  was  given.  The  plaintiff  was  obliged  to  withdraw  from 
the  country.  He  died  in  one  of  our  penal  colonies,  and  before 
his  death  it  is  reported  he  substantially  admitted  that  he  had 
destroyed  Miss  Abercromby  and  several  other  persons  by  strych- 
nia. This  poison  had  only  been  discovered  twelve  years  pre- 
viously, and  it  was  then  but  little  known  either  in  this  country 
or  in  Trance. 

The  payment  of  the  policy  was  disputed  by  the  Company  on 
the  ground  of  fraud,  and  the  defence  was  substantially  that  the 
lady  had  died  from  poison  administered  by  the  plaintiff.  She 
had  been  for  a  few  days  indisposed  with  an  hysterical  attack,  but 
there  was  nothing  to  excite  alarm.  All  that  could  be  learnt  of 
her  death  was  that  the  physician  in  attendance  was  suddenly 
sent  for  between  two  and  three  o'clock.  "  She  was  in  convul- 
sions resembling  those  which  were  the  effect  of  a  wound  (tetanus), 
and  said  she  was  sure  she  should  die,  and  she  went  off  into  con- 
vulsions." The  physician  left  the  house,  returned  at  four  o'clock, 
and  she  was  then  just  dead.  The  appearances  presented  by  the 
body  are  imperfectly  reported.  There  was  congestion  of  the 
vessels  of  the  brain,  with  some  effusion,  and  the  blood-vessels  of 
the  stomach  were  distended.  The  cause  of  death  was  assigned 
to  convulsions  produced  by  some  oysters  which  she  had  eaten  for 
supper, — and  to  wet  feet !  The  Attorney-General  put  it  to  the 
jury  whether  it  was  oysters  or  some  poison  which  had  caused 
this  lady's  death,  a  point  which  they  felt  unable  to  decide  (Medi- 
cal Gazette,  vol.  xvi.  p.  606).  The  cause  assigned  was  quite 
inadequate  to  explain  this  sudden  and  rapid  death.  (See  the 
case  of  Assistant-Surgeon  Bond,  post,  p.  144.) 

Tetanus  may  be  the  result  of  hysteria,  and  as  such,  it  is 
chiefly  met  with  in  females,  and  may  be  traced  to  injury  to 
the  brain  or  a  peculiar  constitution.  An  attack  even  in  a  severe 
form  may  be  brought  on  by  slight  causes  producing  mental 
emotion  or  excitement.  It  will  probably  be  found  on  inquiry 
that  the  patient  has  been  subject  to  previous  attacks  or  fits.  The 
spasms  of  hysteria  may  be  tetanic  ;  but  convulsive  motions  of  the 
limbs  more  commonly  alternate  with  stiffness  or  rigidity,  and 
the  attack  is  generally  attended  with  loss  of  consciousness.  In 
poisoning,  the  patient  retains  consciousness,  and  the  paroxysms, 
if  frequent  and  severe,  are  generally  fatal  : — in  cases  of  hysteria 
or  hysterical  excitement,  the  attack  is  not  fatal,  but  the  patient 
speedily  recovers.  Such,  at  least,  is  the  result  of  experience  up 
to  the  present  time. 
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I  am  indebted  to  Mr.  Brook,  formerly  a  pupil  of  Guy's  Hospi- 
tal, for  the  particulars  of  a  case  of  tetanic  convulsions  depending 
on  mental  excitement  and  emotion,  which  from  their  severity 
might,  without  due  precautions,  have  been  mistaken  for  the 
effects  of  strychnia-poisoning.  In  May  1858,  he  was  called  to  a 
man,  jet.  thirty,  and  found  him  lying  in  bed  quite  insensible,  his 
head  thrown  back,  his  body  arched  in  a  state  of  opisthoto- 
nos, and  every  joint  rigid.  The  breathing  was  scarcely  per- 
ceptible ;  the  pulse  was  regular,  and  between  seventy  and 
eighty.  The  mouth  was  spasmodically  closed  ;  he  was  uncon- 
scious, and  there  was  no  power  of  swallowing.  The  hands  were 
spasmodically  closed  ;  the  feet  curved  or  distorted  by  spasm  ;  the 
ankles  and  wrists  were  relaxed,  but  the  knee-joints  could  not  be 
bent.  He  had  been  in  this  state  about  ten  minutes.  The  muscles 
after  a  time  were  partially  relaxed,  but  another  paroxysm  oc- 
curred, and  there  were  three  similar  fits  in  about  half-an-hour. 
After  this,  consciousness  slowly  returned,  and  in  about  an  hour 
and  twenty  minutes  from  the  first  attack,  the  convulsions  en- 
tirely ceased.  During  the  attack  the  eyes  were  so  turned  under 
the  lids,  that  no  portion  of  the  cornea  could  be  seen  ;  on  a  re- 
mission of  the  symptoms,  when  the  eyes  were  opened,  the  pupils 
were  found  in  their  natural  state.  The  patient  felt  an  inclination 
to  vomit,  but  nothing  escaped  from  the  mouth  but  a  bloody 
mucus  and  saliva.  So  soon  as  he  could  speak,  he  said  he  was 
subject  to  these  attacks  and  would  soon  be  better.  The  follow- 
ing history  of  the  case  was  obtained.  The  man  was  an  officer 
in  the  French  navy,  but  a  political  refugee  in  this  country. 
About  four  years  previously,  while  at  Calcutta,  he  received  a 
severe  wound  in  the  forehead  from  a  decanter  which  was  thrown 
at  him  by  a  companion.  He  was  very  ill  for  some  days  ;  and 
shortly  after  receiving  this  injury,  and  up  to  the  present  date,  he 
had  been  subject  to  frequent  attacks  of  tetanic  convulsions, 
generally  as  a  result  of  great  mental  emotion  or  excitement. 
This  last  attack  had  been  brought  on  by  a  quarrel  with  a  female 
with  whom  he  cohabited.  He  had  a  full  knowledge  of  the  access 
of  the  fits.  They  were  preceded  by  a  sense  of  fulness  in  the 
head,  flushed  face,  tingling  at  the  extremities  of  the  fingers,  and 
(to  use  his  own  expression)  a  feeling  as  if  his  heart  was  in 
a  vice  ;  with  a  cold  perspiration. 

In  this  case  there  was  a  natural  cause  for  the  tetanic  convul- 
sions, and  this  was  only  one  of  numerous  attacks.  In  the  sudden 
access,  and  in  the  severity  of  the  symptoms,  there  was  a  resem- 
blance to  symptoms  of  poisoning  by  strychnia  ;  but  they  differed 
from  these  in  the  mode  of  attack,  the  total  unconsciousness,  the 
the  state  of  the  eyes,  the  pulse,  and  the  breathing,  as  well  as  in 
the  rapid  subsidence  of  the  fits,  and  the  recovery  of  the  patient. 
There  had  been  a  cause  of  excitement  immediately  before  their 
occurrence.    The  effects  produced  on  the  nervous  system  as  a 
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result  of  hysterical  excitement  or  mental  emotion  do  not  admit 
of  postponement.  The  tetanic  attack  comes  on  at  once  or  not 
at  all. 

The  case  of  J.  P.  Cook  (Beg.  v.  W.  Palmer,  Central  Criminal 
Court,  May,  1856)  falls  under  the  distinctive  criteria  above 
pointed  out.  There  was  no  wound  or  personal  injury.  There  was 
no  reason  to  suppose  that  the  tetanic  convulsions  from  which  the 
deceased  suffered  were  of  the  idiopathic  kind,  i.  e.  that  they  had 
arisen  from  exposure  to  wet  or  cold,  or  from  excitement,  as  a 
result  of  his  having  won  a  race  a  week  before  the  attack.  De- 
ceased had  had  some  pills  administered  to  him  by  the  prisoner, 
at  a  time  which  would  correspond  to  the  interval  that  precedes 
the  action  of  strychnia.  The  symptoms  were  sudden  and  violent, 
developed  over  the  entire  body  and  limbs  in  a  few  minutes,  and 
they  proved  fatal  in  twenty  minutes  I  The  pills  could  not  be 
obtained  for  analysis,  and  no  strychnia  was  found  in  the  stomach, 
which  had  been  cut  from  end  to  end  and  the  contents  lost  under  the 
superintendence  of  the  prisoner.  The  physiological  and  patho- 
logical evidence,  however,  that  deceased  had  died  from  strychnia 
was  considered  to  be  conclusive,  and  on  this  evidence  the  prisoner 
was  very  properly  convicted  and  executed.  (See  Guy's  Hospital 
Reports,  October,  1856,  On  Poisoning  by  Strychnia.) 

So  much  attention  has  been  directed,  by  reason  of  the  medical 
evidence  given  at  this  trial,  to  the  subject  of  tetanus,  that  some 
additional  remarks  may  serve  to  aid  the  practitioner  in  forming 
an  opinion  in  future  cases.  When  the  circumstances  of  a  case 
are  fully  known  there  can  be  no  difficulty  ;  but  if  professional 
men  will  base  their  opinions  upon  false  or  partial  statements, 
imperfectly  observed,  or  concocted  purposely  to  fit  a  defence, 
they  must  be  misled.  Up  to  the  year  1856,  there  had  been 
a  large  number  of  fatal  cases  of  tetanus ;  the  facts  had  been 
accurately  recorded,  the  mortality  noted,  and  no  one  had  thought 
of  analysing  the  contents  of  a  stomach  in  these  cases,  for  the  sim- 
ple reason  that  the  labour  would  have  been  superfluous.  On  the 
other  hand,  it  is  by  no  means  improbable  that  some  poisonings  by 
strychnia  may  have  been  passed  over  as  idiopathic  tetanus  ;  and 
of  this,  in  my  opinion,  the  case  of  Miss  Abercromby  (ante,  p.  138) 
furnishes  a  striking  example.  But  if  medical  men  are  to  be 
calumniated  for  the  honest  expression  and  maintenance  of  an 
opinion  afterwards  proved  to  be  true  by  the  verdict  of  a  jury, 
society  must  be  prepared  for  the  concealment  of  these  cases.  It 
is  certainly  desirable  not  to  encourage  false  charges,  but  it  is  a 
totally  different  question  to  allow  or  encourage  iniquitous  defences. 
In  Wooler's  case  (ante,  p.  107)  the  medical  men  were  charged  with 
poisoning  their  patient,  and  then,  in  order  to  screen  themselves, 
imputing  the  act  of  poisoning  to  the  husband,  who  was  on  his 
trial  for  the  crime.  In  the  case  of  Palmer,  although  Dr.  Rees  and 
myself  escaped  this  imputation,  we  were  charged  with  "incredible 
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rashness"  and  "unheard-of  indiscretion,"  because  we  had  honestly 
and  fearlessly  given,  according  to  our  consciences,  an  opinion 
which  was  subsequently  supported  by  the  evidence  of  Brodie, 
Christison,  Todd,  Curling,  Solly,  and  others  !  The  great  point  of 
contention  in  this  case  was  :  — Did  the  tetanic  symptoms  under 
which  the  deceased  died,  depend  on  disease  or  poison  ?  All  those 
authorities,  comprising  the  most  experienced  men  in  the  kingdom, 
agreed,  that  when  taken  as  a  whole,  they  were  not  in  accordance 
with  any  known  form  of  disease,  but  were  in  perfect  accordance 
with  the  effects  of  strychnia.  The  opinions  given  by  some  wit- 
nesses in  the  defence  were  to  the  effect  that  the  symptoms  were 
consistent  with  strychnia-poisoning  ;  and  although  some  professed 
to  perceive  differences,  the  records  of  medical  experience  proved 
that  these  differences  existed  only  in  their  own  imaginations. 
In  short,  there  was  no  real  difficulty  in  this  case,  except  that 
which  was  temporarily  created  hy  a  suppression  or  misrepresenta- 
tion of  the  real  facts,  and  the  sympathy  excited  in  the  public 
mind,  by  reason  of  the  social  position  of  the  accused. 

The  following  case  of  tetanus,  which  occurred  at  the  London 
Hospital  in  March,  1856,  was  considered  at  the  time  to  present 
a  difficulty  to  medical  opinions  based  on  symptoms.  A  man 
aged  thirty-seven,  suffering  from  chronic  indurated  ulcers,  two 
at  the  back  of  the  right  elbow  near  the  ulnar  nerve,  and  one  on 
the  left  elbow,  was  brought  into  the  hospital  at  7*30  p.m.  He 
was  then  breathing  quickly  ;  the  jaws  were  closed ;  he  was  un- 
able to  swallow ;  and  the  muscles  of  the  abdomen  and  back 
were  somewhat  tense.  In  ten  minutes  he  had  a  paroxysm  with 
opisthotonos,  which  lasted  about  one  minute  ;  he  was  then  quiet 
for  a  few  minutes;  he  had  another  fit,  in  which  he  died,  having 
been  in  the  hospital  only  half-an-hour.  It  appeared  that  the 
symptoms  of  stiffness  in  the  jaws  had  come  on  about  nine  hours 
before  his  admission.  The  surgeon  who  attended  the  case  had 
no  doubt  that  the  man  had  died  from  tetanus,  and  the  cause  of 
the  tetanus  was  referable  to  the  indurated  chronic  ulcers.  In 
fact,  there  was  nothing  in  the  case  to  lead  to  the  supposition 
that  the  symptoms  were  caused  by  strychnia ;  and  no  treatment 
was  adopted  for  poisoning  by  strychnia.  In  testing  this  case  by 
the  rules  laid  down  for  a  distinction,  we  find  the  following  dif- 
ferences : — 1.  There  was  no  evidence  :hat  the  man  had  swallowed 
anything,  or  had  been  able  to  swallow  anything,  from  the  time 
at  which  he  had  had  his  dinner,  —  eight  or  nine  hours  before  his 
admission.  There  was  no  reason  to  suspect  that  he  had  know- 
ingly or  accidentally  taken  strychnia,  or  that  his  wife  had  given 
it  to  him,  even  assuming  that  this  poison  could  have  been  in  his 
body  eight  hours  without  causing  symptoms  and  death.  2.  The 
convulsive  symptoms  commenced  and  progressed  slowly,  so  that 
eight  hours  had  elapsed  before  they  acquired  great  severity,  as 
manifested  by  opisthotonos.    They  began,  as  in  most  cases  of 
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traumatic  tetanus,  with  stiffness,  followed  by  spasm  and  fixed- 
ness of  the  jaws  ;  the  abdomen,  back,  and  extremities  being  only 
long  afterwards  affected  ;  there  was  inability  to  swallow  ;  and 
although  the  arms  and  legs  were  convulsively  affected  in  the 
paroxysms  preceding  death,  it  does  not  appear  that  there  was 
any  clenching  of  the  hands,  or  incurvation  of  the  feet.  3.  From 
the  date  of  the  commencement  of  symptoms  (in  the  jaws)  the 
man  lived  eight  or  nine  hours.  Apart  from  the  absence  of  all 
moral  evidence,  there  was  not  a  single  feature  in  the  commence- 
ment, progress,  and  duration  of  the  symptoms  in  this  case,  by 
which  it  could  be  confounded  with  a  case  of  strychnia-poisoning. 
Although  more  rapidly  fatal  than  traumatic  tetanus  is  usually 
observed  to  be,  it  would  have  been  a  case  of  uncommon  duration 
for  one  of  strychnia-poisoning.  In  tetanus  from  disease,  the  case 
is  reckoned  by  hours  or  days,  in  tetanus  from  strychnia,  by 
minutes.  An  analysis  of  the  contents  of  the  stomach  of  deceased 
was  formally  made  by  Dr.  Letheby,  although  there  was  not  the 
slightest  ground  for  suspecting  death  from  poisoning.  No 
strychnia  was  found,  where  none  could  have  been  swallowed  ; 
but  the  case  was  brought  forward  in  the  defence  of  William 
Palmer  apparently  for  the  purpose  of  showing  that  an  expert  of 
Dr.  Letheby's  experience  might  be  easily  deceived,  and  that 
tetanus  from  natural  causes,  except  by  careful  chemical  research, 
could  not  be  distinguished  from  that  produced  by  strychnia !  I 
need  hardly  observe  that  but  for  the  peculiar  circumstances 
under  which  Dr.  Letheby  was  then  placed  (his  services  having 
been  specially  retained  for  the  defence  of  Palmer),  he  might 
probably  have  been  inclined  to  view  this  case  as  experienced 
surgeons  viewed  it  at  the  time,  and  at  the  trial,  namely,  as  a 
simple  case  of  tetanus  caused  by  chronic  indurated  ulcers  in 
the  region  of  a  nerve ;  and  that  a  chemical  analysis  was  not 
required. 

Whenever  the  symptoms  of  tetanus  appear  suddenly  with 
severity,  and  the  patient  dies,  a  minute  investigation  should  be 
made  into  the  history  of  the  patient  and  all  the  circumstances 
attending  the  attack.  In  traumatic  tetanus  the  cause  is  often 
overlooked,  —  a  small  splinter  of  wood  or  metal  may  penetrate 
the  palm  of  the  hand  or  sole  of  the  foot,  —  the  wound  may  com- 
pletely heal  over  the  foreign  body,  and  no  suspicion  of  latent 
mischief  may  exist.  In  the  spring  of  1858,  a  man  was  admitted 
into  Guy's  Hospital  suffering  under  tetanus ;  he  died  in  three 
days  with  the  usual  symptoms.  The  cause  of  the  tetanus  was 
traced  to  a  wound  in  the  hand  received  a  month  before :  this  was 
perfectly  healed,  and  from  the  length  of  time  which  had  elapsed 
it  was  not  thought  of  importance,  but  on  cutting  into  the  wounded 
part  after  death,  a  piece  of  rusty  iron  was  found  imbedded 
therein,  and  pressing  on  a  nerve.  In  another  case,  a  young 
man  was  admitted,  and  died  from  tetanus  in  ten  hours.  On 
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inspection,  it  was  found  that  a  slight  wound  in  the  hand,  re - 
shortly  before  had  completely  healed  and  inclosed  a 
Xer  of  woyod,-th;  exciting  <Ue  of  the  disease  The  facts 
cSSed  w°th  hese  cases  were  not  consistent  with  the  theory 
of  poteoning  by  strychnia,  nevertheless,  they  show  that  after  the 
comp  ete  healing  of  a  wound,  and  at  a  long  interval,  traumatic 
tetonus  in  a  fatal  form  may  insidiously  make  its  appearance 
(See  L  another  case  in  which  the  cause  was  mistaken,  Medical 
Jurisprudence,  6th  edit.  1858,  p.  335.) 

On  the  other  hand,  poison  may  have  been  unconsciously  taken, 
and  the  svmotoms  referred  to  disease.  This  occurred  in  the  case 
T^sZ^sTgeon  Bond,  at  Moulmein,  in  March,  1858.  This 
gentleman,  intending  to  take  two  aperient  pills  swallowed  by 
mistake  two  pills  containing  in  each  one  grain  of  strychnia  He 
was  seized  with  violent  tetanic  convulsions  and  opisthotonos, 
and  died  in  less  than  two  hours  after  the  commencement  of  the 
svmptoms.    Deceased  was  unconscious  of  having  made  a  mis- 
take  in  taking  his  medicine,  even  to  the  last,  and  his  medical 
friends  had  at  the  time  no  suspicion  that  strychnia  was  the 
cause  of  the  symptoms.    His  illness  was  attributed  at  first  to 
irritation  of  the  spinal  cord  proceeding  to  inflammation  arising 
from  his  having  been  exposed  to  a  current  of  cold  air  while  in  a 
heated  state.    It  was  not  until  after  he  had  expired,  that  it  was 
found  he  had  taken  pills  containing  strychnia  in  place  of  aperient 
Dills     I  am  indebted  to  his  medical  attendant  for  this  miorma- 
tion'   But  for  the  accidental  discovery  of  the  strychnia  pills,  the 
tetanus  might  have  been  referred  to  hysterical  excitement,  or 
some"undiscoverable  disease"  of  the  spinal  marrow,  although 
its  characters  were  clearly  those  of  strychnia-poisoning.  A 
case  reported  by  Dr.  Lonsdale  (Edinburgh  Monthly  Journal  of 
Medicine  Feb.  1855,  p.  117)  shows  the  dangerous  facility  with 
which  tetanus,  as  a  result  of  poisoning  by  strychnia,  may  be 
overlooked.    In  Nov.  1854,  a  man,  set.  fifty-nine,  went,  appa- 
rently in  his  usual  health,  early  in  the  morning  to  bathe  in  the 
river  Esk,  near  Carlisle.    About  eight  o'clock  he  was  seen 
walking  home,  and  on  reaching  his  own  house  he  complained 
of  severe  illness,  was  violently  cramped,  and  declared  himself 
dyin"-     A  doctor  was  immediately  called,  who  prescribed  a  pill, 
but  the  man  after  exhibiting  some  marked  symptoms,  died 
within  thirtv  or  forty  minutes  of  his  arrival  at  home.    As  de- 
ceased had  often  suffered  from  inward  complaints,— was  a  fre- 
quent patient  at  a  County  Charity,  and  had  that  morning  (m 
November)  taken  an  early  bath  in  the  river,  it  was  considered 
by  his  neighbours  that  the  cold  had  struck  him,  and  his  disease 
was  looked  upon  as  sudden  death  from  natural  causes  !  An 
inquiry  before  the  coroner,  however,  led  to  the  discovery  that 
the  man  had  been  accidentally  poisoned  by  strychnia.  The 
physician  who  saw  deceased  during  his  illness  stated,  that  when 
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called  to  him  at  half-past  eight  a.m.,  he  was  labouring  under 
violent  spasms,  which  almost  entirely  subsided  in  from  four  to 
seven  or  eight  minutes.  During  the  spasms  the  body  was  ex- 
tended, with  the  limbs  separated,  stiff,  and  rigid,  and  there  was 
a  violent  shaking  of  the  whole  body.  At  first  the  spasms  were 
most  marked  down  the  back  and  legs,  but  in  the  course  of  from 
ten  to  fifteen  minutes  they  fixed  upon  the  chest,  and  violent 
tetanus  supervened  with  fixation  of  the  muscles  of  respiration, 
and  in  this  state  the  patient  died.  Deceased  was  anxious,  agi- 
tated, and  felt  certain  of  impending  death.  His  intellect  was 
perfectly  clear.  The  eyes  protruded,  the  pupils  were  dilated, 
and  the  mouth  was  spasmodically  closed.  The  face  and  hands 
were  livid,  and  the  surface  below  the  natural  temperature.  It 
turned  out,  on  due  inquiry,  that  on  his  return  from  the  river, 
deceased  had  called  at  a  druggist's  for  a  strong  dose  of  purgative 
medicine,  and  the  druggist,  as  it  was  afterwards  shown,  had 
served  him  with  a  grain  and  a  half  of  strychnia  by  mistake  for 
jalapine  !  The  symptoms  and  death  had  been  caused  by  poison, 
—not  by  natural  disease. 

Dr.  Roberts  has  reported  a  case  in  which  tetanic  convulsions  of  a 

;  severe  kind  attacked  a  man  as  a  result  of  exposure  to  cold.  They 

j  are  said  to  have  resembled  those  of  strychnia-poisoning  in  coming 

I  on  suddenly,  in  their  great  violence,  in  affecting  the  limbs  as 
well  as  the  trunk,  in  the  early  production  of  opisthotonos,  in  the 

!  retention  of  consciousness,  and  in  the  existence  of  intervals  of 
relaxation  between  the  paroxysms.    After  seven  hours,  the  man 

I  recovered.  It  appears  that  he  had  a  feeble  constitution,  as 
well  as  a  nervous  temperament,  and  he  stated  that  his  feelings 
were  easily  excited.    He  had  lately  suffered  much  from  mental 

j  anxiety,  and  had,  moreover,  been  exposed  many  hours  to  severe 
cold.    (Lancet,  March  27,  1858,  p.  313.) 

These  three  cases  show  the  very  difficult  position  in  which  a 
medical  jurist  may  be  placed.    On  the  one  hand,  he  may  assign 

|  to  poison,  symptoms  which  are  really  caused  by  disease  ;  on 
the  other,  he  may  be  induced,  from  an  imperfect  knowledge  of 
the  facts,  to  refer  to  disease,  a  death  which  is  actually  caused  by 
poison.    In  the  latter  case,  he  not  only  lends  his  science  to  con- 

i  ceal  a  murder,  but  he  advertises  a  method  by  which  a  number  of 

i  lives  maybe  easily  sacrificed,  and  criminals  escape  with  impunity  ! 

j  In  Dr.  Roberts's  case  the  man  had  taken  nothing  for  four  hours 
before  the  symptoms  set  in  ;  there  had  been  no  possession  of, 
or  access  to  strychnia,  —  there  had  been  long  exposure  to  a  be- 

i  numbing  cold  in  a  person  exhausted  by  destitution  and  fatigue; 
the  convulsions  lasted  at  intervals  for  seven  hours,  becoming  less 
and  less  violent,  and  then  disappeared,  and  lastly,  the  man  did 
not  die.  It  is  stated  that  there  were  no  suspicious  circumstances 
in  the  case  ;  and  the  man  was  preternaturally  susceptible  of  a 
convulsive  attack.    If  under  this  state  of  things  a  medical  prac- 

L 


146 


CONVULSIONS  IN  CHILDREN. 


titioner  had  assigned  the  symptoms  to  poisoning  by  strychnia, 
his  conduct  would  have  been  justly  open  to  censure.  Each  case 
must  be  decided  by  all  the  circumstances,  medical  and  moral, 
which  attend  it.  An  implicit  faith  in  a  few  symptoms  will  ex- 
pose a  man  to  the  risk  of  setting  free  a  murderer,  or  of  leading 
to  the  conviction  of  an  innocent  person.  It  is  proper  to  remem- 
ber on  such  occasions,  that  a  charge  of  murder  by  poison  is  not 
likely  to  be  raised  unless  there  are  "suspicious  circumstances," 
and  unless  death  takes  place  suddenly  with  violent  symptoms, 
in  the  entire  absence  of  any  apparent  or  probable  natural  cause. 
In  the  cases  of  Assistant-Surgeon  Bond,  and  of  the  man  whose 
death  is  reported  by  Dr.  Lonsdale,  there  was  prima  facie  evidence 
for  believing  that  these  persons  had  died  of  poison.  In  Dr. 
Roberts's  case  there  was  an  absence  of  such  evidence.  As 
cholera  may  sometimes  put  on  the  features  of  poisoning  by 
arsenic,  so  may  tetanus  occasionally  put  on  the  features  of  poi- 
soning by  strychnia.  In  either  instance  a  close  sifting  of  all  the 
facts  is  necessary  before  we  can  form  a  correct  medical  opinion ; 
the  exceptional  resemblance  furnishes  no  reason  for  abandoning 
every  future  case  as  unsolvable  by  medical  science,  and  thus 
giving  free  scope  to  secret  murder  in  its  worst  and  most  dan- 
gerous form. 

The  remarks  above  made  have  been  chiefly  restricted  to  poi- 
soning by  strychnia  ;  but  tetanus  or  tetanic  convulsions  may  be 
an  effect  of  other  poisons.  Arsenic,  tartarised  antimony,  and 
prussic  acid  have  been  known  to  produce  them.  In  these  cases, 
however,  the  tetanic  are  either  preceded  or  followed  by  other 
symptoms  of  a  special  kind,  which  remove  any  difficulty  in  the 
formation  of  an  opinion.  The  presence  of  poison  in  the  vomited 
matters  during  life,  or  in  the  contents  of  the  viscera  after  death, 
will  also  aid  a  medical  practitioner  in  forming  his  opinion. 

Convulsions.  —  This  is  a  frequent  cause  of  death  among 
children.    According  to  the  Seventh  Report  of  the  Registrar- 
General  (1846),  the  yearly  average  of  deaths  ascribed  to  this 
cause  then  amounted  to  25,000,    Convulsions  (or  fits,  as  they  are 
vulgarly  termed)  may  arise  from  the  action  of  poisons,  especially 
of  those  belonging  to  the  neurotic  class,  or  from  the  effects  i 
of  disease.    As  they  sometimes  attack  children  suddenly,  and  s 
prove  fatal  rapidly,  a  suspicion  may  arise  that  death  has  been  jk 
caused  by  some  poison  administered  to  the  child.    Many  cases 
of  this  kind  have  been  referred  to  me  for  investigation ;  and,  ^ 
from  the  frequency  of  their  occurrence,  and  the  unjust  suspicions  k 
to  v,  hich  they  may  give  rise,  it  is  the  duty  of  a  practitioner  to  fe 
make  himself  acquainted  with  the  ordinary  causes  of  convul-  ft 
sions.    Medical  writers  have  divided  them  into  symptomatic  fri 
and  idiopathic.    They  are  most  commonly  symptomatic,  i.  e.  de-  ft 
pending  on  some  disease  or  morbid  condition  of  the  system, —  % 
such  as  dentition,  repelled  eruptions  of  the  skin,  water  on  the 
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j!  brain,  exposure  to  cold,  indigestion,  worms,  accumulation  of 
I  faeces,  improper  food,  or  over-distension  of  the  stomach  and  bowels 
|  with  food ;  and  even  a  peculiar  condition  of  the  nurse's  milk 
may  become  a  cause.    The  younger  and  more  irritable  the  child, 
the  greater  is  its  liability  to  an  attack ;  and  in  these  instances, 
the  slightest  cause  of  irritation  to  the  nervous  system  mny  lead 
i  to  it.    About  the  time  of  the  appearance  of  the  first  set  of  teeth, 
i.  e.  from  the  fifth  to  the  eighteenth  month,  children  are  con- 
sidered to  be  most  liable  to  the  disease. 

!  When  the  convulsions  cannot  be  traced  to  any  of  the  causes 
above  assigned,  they  are  described  as  idiopathic,  and  are  com- 

i  monly  referred  to  some  primary  disease  of  the  brain  ;  and  this 
organ,  after  death,  may  be  found  in  a  state  of  congestion.  Idio- 
pathic convulsions  sometimes  run  through  their  course  and  cause 

|  death  very  rapidly ;  but  it  is  not  at  all  improbable  that,  by 
diligent  inquiry,  some  cause  may  be  generally  found.  Dr. 
Underwood  met  with  several  instances  in  which  fine  healthy 
children  died  suddenly  from  convulsions  soon  after  they  had  been 
overfed  by  their  nurses.  This  is,  no  doubt,  a  common  cause 
of  death  in  infants  (ante,  p.  135). 

Convulsions  are  a  very  common  effect  of  the  action  of  over- 

i  doses  of  opium  on  children  ;  and  they  are  not  easily  distin- 
guished from  those  which  arise  from  natural  causes.  During 
the  fit  the  eyes  are  distorted, — the  pupils  contracted  or  dilated. 
The  spasm  may  affect  the  organs  of  respiration  :  the  jaws  are 
closed,  and  saliva,  in  a  frothy  state,  escapes  at  the  mouth. 
There  may  be  also  stertorous  or  snoring  breathing ;  and,  from 
impeded  respiration,  the  tongue,  face,  and  the  surface  of  the 
skin  will  become  livid,  owing  to  imperfect  aeration  of  the  blood, 
and  the  child  may  die  asphyxiated.  Under  prompt  and  appro- 
priate treatment,  except  when  it  depends  on  poison  unsuspected, 
the  attack  may  be  alleviated,  and  the  child  recover.  When  a 
neurotic  poison  is  the  cause,  it  will  be  found  that  some  sub- 
stance, either  liquid  or  solid,  has  been  given  to  the  child  not 
long  before ;  and  the  treatment  to  be  pursued  in  a  suspicious 
case  must  be  directed  to  its  removal.    (See  Opium.)  Except 

|  by  a  chemical  analysis  of  the  food  and  the  contents  of  the 
stomach,  it  is  by  no  means  easy  to  distinguish  disease  from 
poisoning. 

A  case  was  tried  at  the  Lincoln  assizes,  which  shows  that  a 
crafty  criminal  may  easily  deceive  a  medical  practitioner,  and 
sjthat  an  inquest,  as  it  is  at  present  frequently  conducted,  is  not 
o  fitted  to  detect  secret  cases  of  poisoning.  In  this  instance  a 
\t  confession  was  made ;  but  how  many  instances  escape  detection 
c  for  want  of  a  confession  on  the  part  of  a  criminal,  it  is  impos- 
J  sible  to  conjecture.  An  inspection  of  a  body  is  not  required  by 
-  many  coroners  unless  there  are  strong  circumstances  for  sus- 
ie  picion  in  the  shape  of  public  rumour ;  but  in  respect  to  crimi- 
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nals,  who  have  well  calculated  their  plans,  these  circumstances 
are  not  likely  to  come  to  light  except  from  the  inspection  itself 
and  an  analysis  of  the  contents  of  the  viscera.  Coroners  are  not 
always  to  be  blamed  for  the  omission  to  require  proper  medical 
evidence.  They  are  thwarted  on  many  occasions  by  county 
magistrates,  who  frequently  disallow  their  fees,  even  when  the 
expense  of  the  inquiry  has  been  necessary  to  a  proper  verdict.  It 
does  not  appear  that  an  inquisition  was  held,  or  inspection  made, 
in  the  case  alluded  to,  until  some  time  after  the  bodies  of  the  de- 
ceased had  been  interred,  and  then  it  was  too  late.  A  Avoman 
was  charged  with  the  murder  of  three  children,  by  poisoning 
one  of  them  with  arsenic,  and  the  other  two  with  opium.  She 
pleaded  guilty,  and  described  the  mode  in  which  the  crime  was 
perpetrated.  She  had  succeeded  in  poisoning  two  of  the  chil- 
dren without  being  detected ;  although  suspicion  was  so  strong 
that  she  was  tried,  but  acquitted,  at  the  previous  assizes,  on  the 
charge  of  having  poisoned  one  of  them.  In  the  third  case,  she 
admitted  having  secretly  given  to  the  deceased  (her  own  infant), 
about  three  weeks  old,  a  tea-spoonful  of  laudanum.  The  child 
was  soon  afterwards  seized  with  convulsions ;  a  medical  prac- 
titioner was  sent  for,  who,  deceived  by  the  statement  of  the 
woman,  treated  it  as  a  case  of  ordinary  convulsions  in  children, 
and  ordered  a  warm  bath.  The  child  died  in  about  twenty 
hours,  continuing,  according  to  the  prisoner's  statement,  in  con- 
vulsions during  the  greater  part  of  that  time.  No  suspicion 
appears  to  have  been  entertained  of  the  real  cause  of  death,  and 
the  case  would  probably  have  remained  undiscovered,  but  for 
the  prisoner's  confession.  It  is  remarkable  that  this  child  sur- 
vived so  long ;  the  woman,  however,  prevaricated  as  to  the 
quantity  of  laudanum  which  she  gave  it,  —  hence  it  is  difficult 
to  draw  from  her  statement  any  other  conclusion,  than  that  the 
deceased  was  actually  poisoned  by  opium.  (The  Queen  v.  Joyce, 
Lincoln  Aut.  Ass.  1844.) 

In  a  case  which  occurred  in  December  1846,  a  suspicion  arose 
that  two  children  had  been  poisoned,  from  the  singular  fact  that 
they  died  within  a  very  short  period  of  each  other.  One,  an  infant, 
aged  seven  months,  was  found  by  the  mother  at  6  a.m.  in  a  fit.  It 
was  livid  in  the  face,  frothing  at  the  mouth,  and  its  limbs  were  drawn 
up  and  rigid.  She  immediately  took  it  to  a  person  living  in  the 
same  house,  but  it  remained  insensible  until  it  died  about  two 
hours  afterwards.  The  child  appeared  well  when  put  to  bed 
on  the  previous  night,  and  had  had  its  last  meal  (boiled  bread  and 
milk)  about  7  p.m.  The  chief  appearances  on  inspection,  were 
congestion  of  the  brain  and  lungs  ;  there  was  slight  redness  of 
the  stomach.  On  the  same  morning  and  at  about  the  same 
time,  the  other  child,  aged  fifteen  months,  was  found  by  the 
mother  insensible,  dark  in  the  face,  and  struggling  for  breath. 
The  child  died  five  minutes  after  it  was  found  in  this  state.  On 
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inspection,  the  only  appearance  was  general  congestion  of  the 
brain.  The  stomachs  and  their  contents,  as  well  as  a  portion 
of  the  food  given  to  the  children  the  night  before,  were  examined 
for  opium  as  well  as  other  poisons  which  were  likely  to  have 
occasioned  the  symptoms :  but  no  trace  of  poison  could  be 
found.  There  was  no  moral  evidence  to  show  that  poison  had 
been  given  ;  none  was  detected  in  the  food ;  and  had  it  been 
given  by  the  mother,  -who  found  the  children  dying  early  in  the 
morning,  it  is  probable  that,  as  there  had  been  no  vomiting,  and 
death  was  rapid,  the  poison  would  have  been  discovered  by 
the  odour,  either  in  the  stomach  or  its  contents,  by  the  usual 
tests.  The  opinion  which  I  gave  was,  that  death  had  resulted 
from  convulsions,  probably  produced  by  a  congested  state  of 
the  brain.  The  most  remarkable  feature  in  this  case  was 
the  coincidence  in  seizure  and  the  time  of  death ;  and,  but  for 
the  good  character  of  the  parents  and  the  results  of  a  chemical 
examination  of  the  food  and  the  viscera,  it  would  have  been 
difficult  to  have  satisfied  the  neighbours  that  the  children  had 
not  been  destroyed  by  poison.  The  jury  returned  a  verdict 
of  death  from  natural  causes.  It  is  not  enough  to  assign  death  to 
convulsions  :  the  cause  should  if  possible  be  indicated.  The  con- 
vulsions may  really  have  arisen  from  some  poison  administered 
to  a  child  :  whatever  affects  strongly  the  nervous  system  of  a 
child,  may  bring  on  an  attack  of  convulsions  which  may  prove 
fatal.  In  Reg.  v.  Connell  (Cent.  Crim.  Court,  Nov.  1852)  the 
prisoner,  a  female  servant,  gave  a  quantity  of  sulphuric  acid  to 
an  infant.  Owing  to  the  local  effect  of  the  acid  the  child  was 
not  able  to  take  food  ;  it  became  very  weak,  and  died  on  the 
sixteenth  day  from  convulsions.  The  medical  witness  assigned 
this  fatal  attack  to  the  poison,  because  the  child  had  not  been 
before  subject  to  fits,  and  the  cause  appeared  adequate.  It 
was  admitted  that  convulsions  might  arise  from  other  and 
natural  causes,  and  the  prisoner  was  acquitted. 

Diseases  of  the  brain  and  spinal  marrow.  —  Among 
these  diseases  may  be  mentioned  inflammation  of  the  brain  and 
its  membranes,  hypertrophy,  and  the  formation  of  tumours. 
Such  diseases  are  of  a  very  insidious  nature:  —  they  sometimes 
give  no  warning  of  their  presence,  until  the  person,  who  may  be 
in  his  usual  health,  is  suddenly  seized  with  stupor,  followed  by 
coma,  or  paralysis,  and  rapidly  dies.  All  such  cases  resemble 
poisoning  by  opium :  they  can  only  be  distingu;shed  by  the 
discovery  of  the  affirmative  characters  of  disease,  on  an  exami- 
nation of  the  body,  and  an  absence  of  poison  from  the  stomach. 
But  the  period  of  access  of  the  symptoms  after  a  meal,  and  the 
rapidity  of  death,  will  in  many  instances  allow  a  practitioner 
to  form  a  satisfactory  distinction.  This  subject  has  been  else- 
where considered  (ante,  p.  112).  The  following  may  serve  as 
an  additional  illustration.  A  woman,  aged  37,  died  suddenlv, 
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soon  after  having  taken  her  breakfast.  On  an  examination  of  the 
body,  there  was  found  effused  within  the  cranium  a  large  quan- 
tity of  bloody  serum ;  and  the  brain  and  its  membranes  were 
much  congested  with  blood.  No  poison  was  discovered  in  the 
stomach,  and  it  is  certain,  that  had  death  been  due  to  a  narcotic, 
some  traces  of  it  would  have  been  found,  in  consequence  of  the 
great  rapidity  with  which  the  deceased  died.  The  only  points 
in  which  this  resembled  a  case  of  poisoning,  were  in  the  invasion 
of  the  symptoms  soon  after  a  meal,  and  their  rapidly  fatal  termi- 
nation.   ( See  Annales  D'Hyg.  1854,  ii.  p.  160.) 

Diseases  of  the  heart.  —  The  heart  is  subject  to  many 
diseases,  which  present  the  same  insidious  characters  as  those 
of  the  brain.  Thus  they  may  remain  for  a  long  time  latent,  and 
then  suddenly  destroy  life.  They  are  only  likely  to  be  con- 
founded with  poisoning  by  prussic  acid,  owing  to  the  rapidity 
with  which  death  takes  place.  In  all  these  cases,  therefore,  if 
the  fatal  attack  occur  suddenly  some  hours  after  food  or  medi- 
cine has  been  taken,  there  can  be  no  reason  for  attributing  it 
to  poison.  It  is  only  when  by  a  coincidence  the  symptoms 
appear  immediately  after  something  has  been  swallowed  by 
the  patient,  that  any  doubt  of  the  cause  to  which  they  may 
be  due  can  arise ;  and  here,  the  doubt  would  be  speedily  re- 
moved by  an  examination  of  the  body.  We  must  not  expect, 
however,  that  in  these  fatal  affections  of  the  heart,  well-marked 
appearances  will  be  always  found.  Some  pathologists  have 
described  a  singular  condition  of  this  organ,  under  which  a 
person  is  liable  to  die  suddenly  after  experiencing  nausea  and 
giddiness.  In  such  cases,  the  muscular  substance  of  the  heart 
has  been  found  only  preternaturally  flaccid,  and  its  cavities 
empty.  This  has  been  called  by  Mr.  Chevalier  Idiopathic 
asphyxia,  and  others  have  termed  it  Syncopal  asphyxia.  It  does 
not  appear  to  be  very  common,  for  very  little  is  known  concern- 
ing it,  or  on  what  the  cause  of  death  really  depends.  In  regard 
to  its  recognition  in  suspected  cases,  all  we  can  say  is,  that  if 
poisoning  be  not  clearly  negatived  by  concurrent  circumstances, 
its  usual  affirmative  characters  are  entirely  wanting.  The 
emptiness  of  the  heart  appears  to  be  the  chief  indication  of  this 
variety  of  sudden  death.  This  emptiness  of  the  organ,  however, 
is  met  with  in  other  cases.  It  has  been  frequently  observed  in 
death  from  strychnia :  and  has  here  been  supposed  to  depend 
on  spasm  of  the  organ.  It  is  probable,  however,  that  in  all 
these  cases  there  is  a  slight  action  of  the  heart  in  the  act  of 
dying,  by  which  its  cavities  are  emptied  after  the  vessels  of  the 
lungs  have  ceased  to  transmit  blood.  In  the  case  of  Lord  George 
Bentinck  (Sept.  1848),  emptiness  of  the  heart  was  the  only 
remarkable  appearance  found  in  the  body.  The  deceased  had 
died  suddenly  while  taking  a  walk.  He  had  not  partaken  of 
food  for  many  hours.    He  was  found  dead  lying  fiat  on  his 
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face,  and  both  of  his  hands  were  under  him  :  his  stick  was  firmly 
grasped  in  one  hand.  The  body  had  been  lying  exposed  five 
or  six  hours,  and  there  was  only  the  usual  rigidity  of  death. 
At  first  it  was  suspected  he  had  died  from  poison,  but  there 
was  nothing  to  support  this  view.  It  was  probably  a  sudden 
attack  of  syncopal  asphyxia  which  had  caused  his  death  while 
in  the  act  of  walking. 

The  question  whether  death  has  arisen  from  poison  or  from 
malformation  or  disease  of  the  heart,  occasionally  presents  itself 
to  a  medical  jurist.  The  distinction  is  of  some  importance, 
since  the  local  changes  in  the  organ  may  be  slight  and  easily 
overlooked.  In  July  1844,  a  woman,  aged  45,  fell  suddenly  in 
the  street  near  Guy's  Hospital,  and  died,  gasping  and  pallid 
without  being  at  all  convulsed,  in  ten  minutes  after  she  had  been 
brought  into  one  of  the  wards.  It  was  ascertained  that  she  was 
a  woman  of  irregular  and  intemperate  habits,  and  that  about  an 
hour  before  she  had  purchased  a  drachm  of  powdered  nux- 
vomica  at  a  druggist's.  A  paper  containing  the  poison  was 
found  in  her  possession.  There  was  no  certain  evidence  that 
she  had  taken  any  of  it,  but  unfortunately  the  quantity  found 
upon  her  was  not  weighed.  It  was  considered,  however,  by 
those  who  saw  it,  to  be  equal  to  about  a  drachm,  the  quantity 
purchased.  Owing  to  the  report  that  poison  had  been  taken,  the 
stomach-pump  was  used.  On  inspection,  eighteen  hours  after 
death,  it  was  remarked  that  the  lips  and  ends  of  the  fingers  were 
extremely  blue.  The  heart  was  enlarged,  the  right  cavities  being 
very  capacious,  and  distended  with  dark  semifluid  clots  of  blood. 
There  appeared  to  have  been  originally  two  communications 
between  the  auricles.  The  pulmonary  artery  was  of  extraordi- 
nary width,  while  the  aorta  was  narrow.  The  lungs  were 
distended  with  air  and  congested ;  the  liver  congested ;  the 
mucous  membrane  of  the  stomach  slightly  corrugated,  and  it  pre- 
sented a  few  spots  of  effused  blood,  which  were  probably  produced 
by  the  stomach-pump.  I  examined  the  stomach  and  its  contents, 
but  no  trace  of  nux-vomica  or  any  other  poisonous  matter  was 
found.  Although  it  is  possible  that  some  of  the  poison  might 
have  been  taken,  and  afterwards  removed  by  vomiting  or  the 
stomach-pump,  the  symptoms  and  the  short  duration  of  the  case 
showed  that  death  could  not  be  referred  to  it.  There  was  no 
doubt  that  this  was  caused  by  a  delay  to  the  passage  of  the 
blood  through  the  right  cavities  of  the  heart,  from  congenital 
malformation  of  this  organ.  It  was  ascertained  that  the  deceased 
had  been  always  liable  to  shortness  of  breathing,  and  that  she 
became  blue  upon  any  unusual  exertion.  (See  Medical  Gazette, 
xxx vi.  p.  19.) 

In  January  1846,  a  man,  aged  37,  who  had  been  for  some 
time  ailing  and  in  low  spirits,  went  out  on  his  avocations,  after 
having  taken  his  breakfast  as  usual,  and  was  observed  to  fall 
l  4 
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suddenly  in  the  street.  This  was  between  three  and  four  hours 
after  he  had  taken  his  breakfast.  He  was  carried  into  a  shop : 
some  stimulant  was  given  to  him,  but  he  died  before  medical 
assistance  arrived,  which  was  about  ten  minutes  after  the  seizure. 
It  was  ascertained  that  he  had  been  kept  in  the  erect  posture 
after  the  attack.  The  chief  appearances  found  in  the  body  were 
great  enlargement  of  the  heart,  with  a  thinning  of  the  substance 
of  the  left  ventricle.  The  mucous  membrane  of  the  stomach  was 
slightly  reddened,  and  there  were  two  small  patches  of  ulcera- 
tion,— the  ulcers  being  thickened  around  the  borders.  The 
mucous  glands  were  also  much  enlarged.  The  liquid  found 
in  the  stomach  contained  no  trace  of  poison.  Considering  that 
the  severe  symptoms  commenced  long  after  any  article  of  food 
had  been  taken,  and  that,  had  they  arisen  from  any  poison 
subsequently  taken,  it  must,  from  the  rapidity  of  death  and  the 
absence  of  vomiting,  have  been  found  in  the  stomach,  it  was 
inferred  that  death  had  not  been  caused  by  poison.  The  opinion 
given  at  the  inquest  was,  that  death  had  taken  place  from  a 
diseased  condition  of  the  heart  producing  fatal  syncope  (see  cases, 
ante,  p.  150). 

Distension  of  the  stomach. — This  is  by  no  means  an 
unfrequent  cause  of  sudden  death:  it  may  occur  in  infancy  or  at 
any  age.  In  some  instances,  the  distension  of  this  organ  appears 
to  act  by  inducing  apoplexy,  the  usual  marks  of  that  disease 
being  found  in  the  brain  (see  ante,  p.  135).  In  other  cases,  death 
appears  to  be  due  to  a  fatal  impression  analogous  to  shock, 
arising  simply  from  the  excessive  mechanical  distension  of  the 
organ:  it  is  not  surprising  that  a  suspicion  of  poisoning  should 
occasionally  arise  under  such  circumstances.  I  have  known 
several  instances  which  have  occurred  in  this  metropolis,  where 
the  individuals  went  to  bed  in  their  usual  health  after  eating  a 
full  supper,  and  were  found  dead  on  the  following  morning.  On 
dissection,  no  marked  changes  were  discovered,  excepting,  in 
some  cases,  slight  congestion  of  the  cerebral  vessels.  The  most 
striking  appearance  was  the  enormously  distended  state  of  the 
stomach  itself.  In  December  1839,  a  girl,  aged  22,  after  eating 
a  hearty  supper,  retired  to  rest.  In  about  two  hours  she  was 
found  insensible,  and  she  died  in  the  course  of  a  few  minutes. 
There  was  no  examination  of  the  body  ;  although  it  is  difficult 
to  understand  why,  without  it,  there  should  have  been  any 
inquest, — as  the  cause  of  death,  which  was  probably  due  to  the 
distension  of  the  stomach,  was  still  left  unexplained.  In  April 
1841,  a  man,  aged  34,  ate  a  full  breakfast,  consisting  of  three- 
quarters  of  a  pound  of  beef  with  bread,  and  a  pint  and  a  half  of 
coffee.  In  a  few  minutes  afterwards,  he  sat  on  a  barrel  to  rest 
himself,  but  almost  immediately  fell  backwards  and  expired.  This 
cause  of  death  may  be  met  with  in  persons  of  all  ages.  In  No- 
vember 1842,  a  girl,  aged  13,  ate  a  full  breakfast ;  and  about  an 
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hour  afterwards  she  became  insensible,  and  died  in  the  com-seof 
a  short  time.  The  only  cause  which  could  be  assigned  for  her 
death,  was  over- distension  of  the  stomach  with  food,  probably- 
leading  to  apoplexy. 

Rupture  of  the  stomach  has  been  observed  to  occur  some- 
times as  a  consequence  of  over-distension,  combined  with  efforts 
at  vomiting  ;  although  in  other  instances  the  rupture  has  taken 
place  when  there  was  but  little  food  found  in  the  stomach. 
Death  is,  of  course,  a  speedy  consequence  of  this  accident :  hence 
no  difficulty  can  arise  in  practice  with  regard  to  it,  because  an 
examination  of  the  body  would  enable  a  practitioner  at  once  to 
determine  the  cause.  (For  a  fatal  case  of  this  kind,  in  which 
there  was  no  apparent  disease  of  the  organ,  see  Medical  Gazette, 
ii.  182.) 

Rupture  of  the  gall-bladder  and  gall-ducts,  as  well  as  of 
the  impregnated  uterus  or  its  appendages,  may  also  suddenly 
give  rise  to  alarming  symptoms  of  a  suspicious  kind  in  a  pre- 
viously healthy  person.  Death  in  such  cases  commonly  takes 
place  from  peritonitis.  The  rules  for  forming  a  diagnosis  are 
similar  to  those  already  described  :  an  examination  of  the  body 
suffices  to  dcvelope  the  real  nature  of  the  case. 

When  called  to  examine  a  case  of  suspected  narcotic  poisoning, 
and  the  symptoms  have  occurred  soon  after  a  meal,  a  practitioner 
must  remember  that  although  a  full  meal  is  a  very  common  ex- 
citing cause  of  apoplexy,  this  is  not  the  case  with  any  simple 
medicine,  liquid  or  solid,  which  may  have  been  swallowed  by 
the  patient.  Should  the  symptoms  follow  the  taking  of  a  draught 
or  any  kind  of  medicine,  the  circumstances  become  much  more 
suspicious,  because  the  occurrence  of  apoplexy  in  such  a  case 
would  be  a  pure  coincidence  :  —  all  we  can  say  is,  that  it  may 
happen  —  in  proof  of  which  we  may  refer  to  the  case  mentioned 
ante  (page  111),  and  then  we  require  other  circumstances  to  aid 
our  judgment.  In  such  cases,  it  can  never  be  assumed  that  the 
medicine  taken  was  the  cause  of  the  symptoms,  unless  we  sup- 
pose it  to  have  been  a  poison  ;  while  when  the  symptoms  follow 
an  ordinary  meal,  apoplexy  may  be  a  natural  result,  —  at  least 
it  is  not  absolutely  necessary,  in  order  to  account  for  them,  to 
suppose  that  the  food  contained  any  poison. 

In  reference  to  poisoning  in  the  living,  it  may  be  useful  to 
suggest  to  a  medical  practitioner  those  points  to  which  his  at- 
tention should  be  especially  directed.  They  are  : — 1.  The  time 
of  the  occurrence  of  symptoms  —  their  nature.  2.  The  exact 
period  at  which  they  were  observed  to  take  place  after  a  meal, 
or  after  food  or  medicine  had  been  taken.  3.  The  order  of 
their  occurrence.  4.  Whether  there  was  any  remission  or  inter- 
mission in  their  progress,  or  whether  they  continued  to  become 
more  and  more  aggravated  until  death.    5.  Whether  the  patient 
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had  laboured  under  any  previous  illness.  6.  Whether  the  sym- 
ptoms were  observed  to  recur  more  violently  after  a  particular 
meal,  or  after  any  particular  kind  of  food  or  medicine.  7. 
Whether  the  patient  has  vomited  : — the  vomited  matters,  if  any 
(especially  those  first  ejected),  to  be  procured  :  —  their  odour, 
colour,  and  acid  or  alkaline  reaction  noted,  —  as  well  as  their 
quantity.  8.  If  none  be  procurable,  and  the  vomiting  have  taken 
place  on  the  dress,  furniture,  or  floor  of  the  room,  then  a  por- 
tion of  the  clothing,  sheet,  or  carpet  may  be  cut  out  and  reserved 
for  analysis  :  — if  the  vomiting  have  occurred  on  a  deal  floor,  a 
portion  of  the  wood  may  be  scraped  or  cut  out:  —  or  if  on  a 
stone  pavement,  then  a  clean  piece  of  rag  or  sponge,  soaked  in 
distilled  water,  may  be  used  to  remove  any  traces  of  the  sub- 
stance. [Some  years  since,  an  animal  was  poisoned  by  arsenic. 
None  of  the  poison  could  be  detected  in  the  stomach,  but  it  was 
easily  found  in  a  portion  of  deal  floor,  rendered  humid  by  the 
liquid  matters  which  the  animal  had  vomited  during  the  night.] 
The  vessel  in  which  vomited  matters  have  been  contained  will 
often  furnish  valuable  evidence,  since  heavy  mineral  poisons  fall 
to  the  bottom,  or  adhere  to  the  sides  of  the  vessel.  9.  If  vomited 
matter  cannot  be  procured,  then  it  will  be  proper  to  collect  the 
urine  which  may  have  been  voided  since  the  occurrence  of  sym- 
ptoms. 10.  Endeavour  to  ascertain  the  probable  nature  of  the 
food  or  medicine  last  taken,  and  the  exact  time  at  which  it  was 
taken.  11.  Ascertain  the  nature  of  all  the  different  articles  of 
food  used  at  a  meal.  12.  Any  suspected  articles  of  food,  as 
well  as  the  vomited  matters,  to  be  as  soon  as  possible  sealed  up 
in  a  clean  glass  vessel,  labelled,  and  reserved  for  analysis.  13. 
Note  down  in  their  own  words  all  explanations  voluntarily 
made  by  parties  present,  or  who  are  supposed  to  be  concerned 
in  the  suspected  poisoning.  14.  Whether  more  than  one  person 
partook  of  the  food  or  medicine  :  —  if  so,  whether  all  these  per- 
sons were  affected,  and  how.  15.  Whether  the  same  kind  of 
food  or  medicine  had  been  previously  taken  by  the  patient  or 
other  persons  without  ill  effects  following. 
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CHAPTER  10. 

ON  THE  EVIDENCE  OF  POISONING  IN  THE  DEAD  BODY  —  PERIOD  AT 
WHICH  POISONS  PROVE  FATAL  —  CHRONIC  POISONING — ACCUMU- 
LATIVE POISONS  APPEARANCES  PRODUCED  BY  THE  DIFFERENT 

CLASSES  OF  POISONS  REDNESS  OF  THE  MUCOUS  MEMBRANE  

MISTAKEN  FOR  INFLAMMATION  —  ULCERATION  AND  CORROSION 
 SOFTENING  PERFORATIONS  OF  THE  STOMACH — OF  THE  IN- 
TESTINES FROM  DISEASE  BY  WORMS  —  SPECIES  OF  WORMS 

FOUND  IN  THE  BODY. 

Supposing  that  the  person  is  dead,  and  we  are  required  to  de- 
!  termine  whether  the  case  be  one  of  poisoning  or  not,  we  must,  in 
the  first  instance,  endeavour  to  ascertain  all  the  particulars,  which 
have  been  discussed  in  the  last  chapter,  as  indicative  of  poisoning 
in  the  living  subject.  Should  the  deceased  have  died  from  poison, 
the  circumstances  of  the  attack,  and  the  symptoms  preceding 
death,  ought  to  correspond  with  the  characters  already  described  ; 
and  in  these  investigations  it  is  well  to  bear  in  mind  the  following 
rule  :  —  There  is  no  one  symptom  or  pathological  condition  which 
is  peculiar  to  poisoning  ;  but  at  the  same  time  there  is  no  disease 
which  presents  all  those  characters  that  are  met  with  in  a 
special  case  of  poisoning.  The  additional  evidence  to  be  derived 
from  the  death  of  the  person  may  be  considered  under  the  follow- 
ing heads  :  — 

1.  THE  TIME  AT  WHICH  DEATH  TAKES  PLACE  AFTER  THE  FIRST 

occurrence  of  symptoms. —  This  question  it  is  necessary  to 
examine,  because  the  more  common  poisons,  when  taken  in  fatal 
doses,  generally  produce  their  fatal  effects  within  certain  periods 
of  time.  By  an  attention  to  this  point,  we  may,  in  some  instances, 
be  enabled  to  negative  a  charge  of  poisoning,  and  in  others  to 
form  an  opinion  of  the  kind  of  poison  which  has  been  taken.  In 
a  court  of  law,  a  medical  practitioner  is  often  required  to  state 
the  usual  period  of  time  within  which  poisons  prove  fatal.  It  is  to 
be  observed,  that  not  only  do  poisons  differ  from  each  other  in 
this  respect,  but  the  same  substance,  according  to  the  form  or 
quantity  in  which  it  has  been  taken,  will  differ  in  the  rapidity  of 
its  action.  A  large  dose  of  strong  prussic  acid,  i.  e.  from  half  an 
ounce  to  an  ounce,  may  destroy  life  in  less  than  two  minutes. 
In  ordinary  cases  of  poisoning  by  this  substance,  a  person  dies, 
&  e.  all  signs  of  life  have  commonly  ceased,  in  from  ten  to 
twenty  minutes  :  — if  he  survive  half  an  hour,  there  is  some  hope 
of  recovery.    In  the  cases  of  the  seven  Parisian  epileptics,  acci- 
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dentally  poisoned  by  an  equal  dose  of  prussic  acid  prescribed 
medicinally,  the  first  died  in  about  twenty  minutes,  the  seventh 
survived  three  quarters  of  an  hour.  (See  post,  Prussic  Acid.) 
—  Oxalic  acid,  one  of  the  most  energetic  of  the  common  poisons, 
when  taken  in  a  dose  of  from  half  an  ounce  to  an  ounce,  may 
destroy  life  in  from  ten  minutes  to  an  hour  :  if  the  poison  be  not 
perfectly  dissolved  when  swallowed,  it  is  a  longer  time  in  proving 
fatal.  The  strong  mineral  acids,  in  poisonous  doses,  destroy  life 
in  about  eighteen  or  twenty-four  hours.  Arsenic,  under  the  form 
of  arsenious  acid  (white  arsenic),  operates  fatally  in  from  eighteen 
hours  to  three  or  four  days.  It  has,  however,  in  more  than  one 
instance,  killed  a  person  in  two  hours ;  although  this  is  by  no 
means  common.  Opium,  either  as  a  solid  or  under  the  form  of 
laudanum,  commonly  proves  fatal  in  from  six  to  twelve  hours ; 
but  it  has  been  known,  in  several  instances,  to  destroy  life  in  less 
than  three  hours  :  —  those  who  survive  the  effects  of  this  poison 
for  twelve  hours  are  considered  to  have  a  fair  chance  of  recovery. 
Strychnia  has  proved  fatal  in  from  twenty  minutes  to  six  hours 
after  the  poison  has  been  taken.  This  must  be  understood  to  be 
merely  a  statement  of  the  average  results,  as  nearly,  perhaps,  as 
we  are  warranted  in  giving  an  opinion  :  but  a  medical  jurist  will 
of  course  be  aware  that  the  fatal  period  may  be  protracted  or 
shortened,  according  to  all  those  circumstances  which  have  been 
elsewhere  stated  to  affect  the  action  of  poisons  (ante,  p.  108). 

There  are  various  forms  which  this  question  may  assume  in  a 
court  of  law:  —  the  death  of  a  person,  alleged  to  have  taken 
poison,  may  have  occurred  too  rapidly  or  too  slowly  to  justify  a 
suspicion  of  poisoning.  The  following  case  may  serve  as  an 
illustration:  —  A  woman  of  the  name  of  Russell  was  tried  and 
convicted  at  the  Lewes  Summer  Assizes,  in  1826,  for  the  murder 
of  her  husband,  by  poisoning  him  with  arsenic.  The  poison  was 
detected  in  the  stomach  ;  but  the  fact  of  poisoning  was  disputed 
by  some  medical  witnesses,  for  this  among  other  reasons  —  that 
the  deceased  had  died  three  hours  after  the  only  meal  at  which 
the  poison  could  have  been  administered  to  him.  The  authority 
of  Sir  A.  Cooper  and  others  was  cited  to  show,  that,  according  to 
their  experience,  they  had  never  known  a  case  to  prove  fatal  in 
less  than  seven  hours.  This  may  well  have  been;  but,  at  the 
same  time,  there  was  sufficient  authority  on  the  other  side,  to 
establish  that  some  cases  of  arsenical  poisoning  had  actually 
proved  fatal  in  three  or  four  hours.  So  far  as  this  objection  was 
concerned,  the  prisoner  was  very  properly  convicted.  On  the 
medical  question  raised  at  this  trial,  it  may  be  observed,  that  two 
distinct  cases  have  occurred  in  which  the  persons  died  certainly 
within  two  hours  after  they  had  taken  this  poison  ;  and  several 
instances  have  been  reported  since  the  trial,  in  which  death  took 
place  in  from  three  to  four  hours  after  the  administration  of 
arsenic.    It  seems  extraordinary  in  the  present  day,  that  any  at- 
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tempt  should  have  been  made  by  a  professional  man  to  negative  a 
charge  of  criminal  poisoning  upon  so  weak  a  ground  as  this  ;  but 
we  must  remember  that  this  opinion  was  expressed  many  years 
ago,  when  the  subject  of  poisoning,  in  its  medical  relations,  was 
but  little  understood.  It  is  quite  obvious  that  there  is  nothing, 
so  far  as  we  know,  to  prevent  arsenic  from  destroying  life  in  an 
hour.  These  matters  can  only  be  settled  by  a  careful  observation 
of  numerous  cases,  and  not  by  any  a  priori  reasoning,  or  reference 
to  a  limited  personal  experience. 

In  all  instances  of  sudden  death,  there  is  generally  a  strong  ten- 
dency on  the  part  of  the  vulgar  to  suspect  poisoning.  They 
never  can  be  brought  to  consider,  that  persons  may  die  a  natural 
death  suddenly,  as  well  as  slowly ;  or,  as  we  shall  presently  see, 
that  death  may  really  take  place  slowly,  as  in  cases  of  disease, 
and  yet  be  due  to  poison.  This  prejudice  continually  gives  rise 
to  the  most  unjust  suspicions  of  poisoning;  a  case  illustrating 
this  has  already  been  given  (ante,  p.  112).  One  of  the  means 
recommended  for  distinguishing  narcotic  poisoning  from  apoplexy 
or  disease  of  the  heart,  is  the  difference  in  the  rapidity  with  which 
death  takes  place.  Thus,  apoplexy  or  disease  of  the  heart  may 
prove  fatal  either  instantly  or  within  an  hour.  The  only  common 
poison  likely  to  operate  with  such  fatal  rapidity  is  prussic  acid. 
But  when  this  is  the  cause  of  death,  some  traces  of  the  poison 
may  be  found  at  hand,  except  in  a  case  of  murder,  when  it  has 
been  intentionally  removed.  Poisoning  by  opium  is  commonly 
protracted  for  five  or  six  hours.  This  poison  has  never  been 
known  to  destroy  life  instantaneously,  or  in  a  few  minutes.  Thus, 
then,  it  may  happen,  that  death  will  occur  with  such  rapidity,  as 
to  render  it  impossible  to  attribute  it  to  narcotic  poison  under  the 
circumstances. 

The  following  case  is  reported  by  Anglada :  —  A  lady  in  per- 
fect health,  while  supping  with  her  husband  and  family,  com- 
plained, after  having  taken  two  or  three  mouthfuls, —  of  severe 
pain  in  the  region  of  the  heart.  She  fell  back  in  her  chair,  and 
died  instantly.  The  parties  not  having  lived  on  the  best  terms, 
the  husband  was  openly  accused  of  having  been  accessary  to  the 
poisoning  of  his  wife, —  a  circumstance  which  was  rendered  still 
more  probable  in  the  opinion  of  his  neighbours,  by  the  fact  that 
his  wife  had  lately  made  a  holographic  will  in  his  favour.  One 
of  his  servants,  witli  whom  he  was  said  to  live  in  adultery,  was 
arrested,  and  a  paper  containing  a  white  powder  was  found  in 
her  possession.  The  husband  endeavoured  to  compromise  the 
affair  by  offering  to  give  up  the  will.  Here,  then,  were  strong 
moral  presumptions  of  death  from  poisoning.  Three  surgeons 
(experts  !)  were  appointed  to  examine  the  body.  They  opened 
the  abdomen,  and  observing  some  green  spots  in  the  stomach 
(produced,  as  it  afterwards  appeared,  by  imbibition  from  the  gall- 
bladder), pronounced  an  opinion  that  the  organ  was  in  a  gangre- 
nous state  from  the  effects  of  some  corrosive  poison.    Some  doubt 
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arising  on  the  correctness  of  this  view,  four  other  surgeons  were 
directed  to  re-examine  the  body.  They  found  that  the  stomach 
had  not  even  been  opened,—  and  that  its  mucous  membrane,  as 
well  as  that  of  the  intestines,  was  perfectly  healthy  !  It  con- 
tained a  small  quantity  of  undigested  food,  which  was  free  from 
any  trace  of  poison.  The  deceased  had  died  from  natural  causes. 
The  white  powder  found  in  the  possession  of  the  servant  was  no- 
thing more  than  white  sugar.  Had  the  usual  effects  of  poisons 
been  attended  to  by  the  parties  who  were  first  called  to  give 
evidence  in  this  case,  it  is  obvious  that  no  charge  of  poisoning 
could  have  been  made  with  any  shadow  of  probability.  The 
deceased  died  suddenly: — there  is  no  common  poison  which 
acts  so  rapidly  except  strong  prussic  acid  in  a  very  large  dose. 
It  was  very  unlikely  that  this  should  have  been  administered  in 
solid  food.  Besides,  there  was  no  vomiting  before  death :  hence 
it  followed,  that  if  poison  were  the  cause,  the  whole  of  it  must 
have  been  found  in  the  viscera ;  but  none  was  discovered.  It  is 
also  to  be  observed,  that  any  poison  which  destroys  life  within 
half  an  hour  or  an  hour  generally  produces  a  train  of  well- 
marked  symptoms,  —  i.  e.  delirium,  stupor,  coma,  convulsions, 
paralysis,  or  tetanus  in  a  severe  form. 

The  great  utility  of  the  coroner's  inquest  in  England,  when 
the  inquiry  is  properly  conducted,  is  seen  in  its  removing  un- 
founded suspicions,  which  often  arise  in  cases  of  sudden  death. 

Chronic  poisoning. — When  a  poison  destroys  life  rapidly,  it  is 
called  a  case  of  acute  poisoning,  to  distinguish  it  from  the 
chronic  form,  i.  e.  where  death  takes  place  slowly.  Chronic 
poisoning  is  a  subject  which  of  late  years,  in  reference  to 
arsenic,  antimony,  and  lead,  has  required  medico-legal  investi- 
gation. Most  poisons  are  capable,  when  their  effects  are  not 
rapidly  manifested,  either  from  the  smallness  of  the  dose  or 
from  timely  treatment,  of  slowly  undermining  the  powers  of 
life,  and  killing  the  patient  by  producing  emaciation  and 
exhaustion.  This  is  sometimes  observed  in  the  action  of 
arsenic  and  corrosive  sublimate,  but  it  has  been  remarked  also 
in  cases  of  poisoning  by  the  mineral  acids  and  caustic  alkalies. 
Death  is  here  an  indirect  consequence  : — stricture  of  the 
oesophagus  is  induced,  or  the  lining  membrane  of  the  stomach 
is  destroyed  and  the  process  of  digestion  impaired, — a  condition 
which  leads  to  innutrition  and  death.  The  time  at  which 
these  indirect  effects  will  prove  fatal,  is  of  course  liable  to 
vary.  A  person  has  been  known  to  die  from  a  stricture  of  the 
gullet  brought  on  by  sulphuric  acid,  eleven  months  after  the 
poison  had  been  swallowed  ;  and  there  is  no  reason  to  doubt 
that  instances  may  occur  of  a  still  more  protracted  kind.  In 
these  cases  of  chronic  poisoning,  there  is  considerable  difficulty 
in  assigning  death  exclusively  to  the  original  action  of  the 
poison,  since  the  habits  of  life  of  a  person,  a  constitutional 
tendency  to  disease,  and  other  circumstances,  may  have  con- 
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:urred  to  accelerate  or  produce  a  fatal  result.  To  connect  a 
stricture  of  the  gullet  with  the  act  of  poisoning  by  a  mineral 
acid,  it  is  necessary  to  show  that  there  was  no  tendency 
;o  this  disease  before  the  acid  was  administered  : — that  the 
symptoms  appeared  soon  after  the  first  effects  of  the  poison 
went  off : — that  these  symptoms  continued  to  be  aggravated 
until  the  time  of  death  ;  and  that  there  was  no  other  cause 
to  which  death  could  reasonably  be  referred.  These  remarks 
apply  equally  to  the  indirectly  fatal  effects  of  any  poison, — 
such,  for  instance,  as  the  salivation  occasionally  induced  by 
corrosive  sublimate,  when  the  acute  symptoms  of  poisoning 
by  that  substance  have  passed  away,  and  to  that  form  of 
paralysis  which  is  supposed  to  have  been  induced  by  chronic 
lead- poisoning.  Several  cases  of  criminal  poisoning  ia  a 
chronic  form  have  come  before  our  tribunals.  Among  others  I 
may  refer  to  those  of  Miss  Blandij,  tried  at  Oxford,  in  1752, 
for  the  murder  of  her  father  by  arsenic ;  —  of  a  woman 
named  Butterfield,  tried  at  Croydon,  in  1775,  for  the  murder  of 
a  Mr.  Scawen,  by  administering  corrosive  sublimate  ;  to 
the  case  of  Wooler  (Durham  Winter  Assizes,  1855),  in  which 
the  use  of  arsenic  had  extended  over  a  period  of  about  seven 
weeks  ;  of  Ann  Palmer  (Jan.  1856),  who  died  from  repeated 
doses  of  tartar  emetic  administered  to  her  by  William  Palmer  ; 
and  the  case  of  Mc Mullen  (Liverpool  Autumn  Assizes,  1856), 
in  which  death  was  caused  by  small  doses  of  tartar  emetic  fre- 
quently repeated.  In  most  cases,  criminals  destroy  life  by 
administering  poison  in  large  doses ;  but  in  these  instances, 
small  doses  were  given  at  intervals, — a  fact  which  led  to  a 
medical  doubt  of  the  real  cause  of  the  symptoms  before  death. 

It  has  been  already  remarked,  that  some  poisons  have  what 
is  called  an  accumulative  property,  i.  e.  they  may  be  adminis- 
tered for  some  time  in  small  doses  without  producing  any 
marked  effects ;  but  they  will,  perhaps,  after  a  certain  period, 
Isuddenly  and  unexpectedly  give  rise  to  violent  symptoms 
affecting  the  life  of  a  person.  This  peculiar  mode  of  action  has 
ibeen  witnessed  more  in  medical  practice  than  in  cases  of  at- 
tempts to  poison  ;  hence  it  is  not  a  subject  of  much  import- 
ance to  a  medical  jurist.  Foxglove  (digitalis)  is  said  to  possess 
this  property  ;  it  has  been  remarked,  on  more  than  one  occa- 
sion, that  persons  to  whom  this  medicine  had  been  repeatedly 
administered  in  small  doses  have  died  suddenly,  probably  from 
the  accumulative  properties  of  the  poison.  The  same  effect  has 
been  noticed  in  the  use  of  chloroform  vapour,  and  in  the  case  of 
other  poisons. 

This  accumulative  property  is  probably  dependent  on  the 
retention  of  the  poison  in  the  blood.  It  is  not  eliminated  by 
the  lungs  or  excretions  with  sufficient  rapidity,  and  it  is  not 
deposited  in  the  organs.  The  point  of  saturation  of  the  blood 
varies,  it  is  believed,  with  each  poison,  and  ranges  within  small 
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limits.  The  rate  of  elimination  is  also  known  to  be  variable. 
These  facts  may  serve  to  explain  why  it  is  that  the  accumulative 
property  is  manifested.  The  dose  may  not  have  been  increased 
but  the  blood  may  still  retain  so  much  of  the  poison  that  a  very 
small  addition  may  render  it  fatal.  In  the  operation  of  some 
poisons  through  the  lungs,  e.  g.,  the  diluted  vapour  of  chlo c, 
form  it  has  been  found  that  dangerous  consequences  may  ensue 
if  a  maximum  effect  is  produced  under  the  continued  respira- 
tion It  has  been  found  better  to  withdraw  the  vapour  before 
the 'full  effect  is  produced,  as  the  insensibility  increases  after 
the  removal  of  the  vapour.  The  full  effect  of  the  poison  on 
the  organic  and  nervous  system  is  not  at  once  induced 

2  Evidence  from  appearances  after  death.  — One  of  the 
principal  means  of  determining  whether  a  person  has  died  from 
Poison,  is  an  examination  of  the  dead  body.  In  relation  to  ex- 
ternal appearances,  there  are  none  indicative  of  poisoning  upon 
which  we  can  safely  rely.  It  was  formerly  supposed,  that  the 
bodies  of  persons  who  were  poisoned,  putrefied  more  readily  than 
those  of  others  who  had  died  from  natural  disease  ;  and  evidence 
for  or  against  poisoning  was  at  one  time  drawn  from  the  exter- 
nal appearance.  This  is  now  known  to  be  an  error  ;  the  bodies 
of  persons  poisoned  are  not  more  rapidly  decomposed  catena 
paribus,  than  those  of  others  who  have  died  a  sudden  and  violent 
death  from  any  cause  whatever. 

Irritant  poisons  act  chicflv  upon  the  stomach  and  intestines, 
which  they  irritate,  inflame,  and  corrode.  We  may  likewise  meet 
with  all  the  consequences  of  inflammation,  such  as  ulceration, 
perforation,  and  gangrene.  Sometimes  the  coats  of  the  viscera 
are  thickened,  at  other  times  thinned  and  softened  by  the  action 
of  an  irritant.  . 

Among  Neurotic  poisons  — those  which  have  a  cerebral 
action,  and  the  true  spinal  poisons  (strychnia  and  brucia),  do 
not  commonly  leave  any  well-marked  appearances.  Ihe 
stomach  and  intestines  present  no  unnatural  changes.  There  is 
greater  or  less  fulness  of  the  blood-vessels  of  the  brain  or  its 
membranes  ;  but  even  this  is  often  so  slight  as  to  escape  notice, 
unless  attention  is  particularly  directed  to  the  brain.  An  effu- 
sion of  blood  is  rarely  found.  Some  of  the  neurotic  poisons 
which  affect  both  the  brain  and  spinal  marrow  (aconite)  may 
produce  congestion  of  the  brain  or  of  its  membranes,  as  well  as 
marks  of  irritation  in  the  stomach  and  bowels,  and  commonly 
both,  according  to  their  peculiar  mode  of  action. 

The  Spinal  poisons,  in  the  form  of  alkaloids,  present  no  well- 
marked  or  uniform  appearances  in  the  dead  body. 

It  is  important  to  bear  in  mind,  that  both  irritant  and 
neurotic  poisons  may  destroy  life  without  leaving  any  appre- 
ciable changes  in  the  body.  To  such  cases^  as  these,  the 
remarks  about  to  be  made  do  not  apply.  The  proofs  of 
poisoning  must,  then,  be  obtained  from  other  sources.  Any 
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evidence  derivable  from  appearances  in  the  body  of  a  person 
poisoned,  will  be  imperfect  unless  we  are  able  to  distinguish 
them  from  those  analogous  changes,  often  met  with  as  the 
results  of  ordinary  disease.  These  are  confined  to  the  mucous 
membrane  of  the  stomach  and  bowels.  They  are  redness, 
ulceration,  softening,  and  perforation.  Any  of  these  conditions 
may  depend  upon  disease,  as  well  as  upon  the  action  of  irritant 
poisons. 

Redness. — It  is  a  main  character  of  the  irritants  to  produce 
redness  of  the  mucous  membrane  of  the  stomach  and  small 
intestines.  This  redness,  when  first  seen,  is  usually  of  a  deep 
crimson  colour,  becoming  brighter  by  exposure  to  air.  It  may 
be  diffused  over  the  whole  mucous  membrane  : — at  other  times 
it  is  seen  in  patches,  dots,  or  streaks  (strise),  over  the  surface  of 
the  stomach.  It  is  sometimes  met  with  at  the  smaller,  but 
more  commonly  at  the  larger  end  of  this  organ  ;  and  again,  we 
occasionally  find  that  the  folds  or  prominences  only  of  the 
mucous  membrane  present  this  red  or  inflamed  appearance. 

Redness  of  the  mucous  membrane  may,  however,  be  due  to 
gastritis  or  gastro-enteritis  (ante,  p.  127)  ;  and  in  order  to  assign 
the  true  cause,  it  will  be  necessary  to  have  an  account  of  the 
symptoms  preceding  death,  or  some  proof  of  the  existence  of 
irritant  poison  in  the  contents  of  the  stomach  or  the  tissues  of 
the  body.  In  this  respect  the  case  (Reg.  v.  Hunter,  Liverpool 
Spring  Assizes,  1843)  is  of  some  importance.  A  woman  was 
charged  with  having  poisoned  her  husband  by  arsenic.  The 
medical  evidence  rested  chiefly  on  the  symptoms  and  ap- 
pearances after  death,  for  no  arsenic  was  discovered  in  the  body. 
The  mucous  membrane  of  the  stomach  and  intestines  was  found, 
throughout  its  whole  extent,  much  inflamed  and  softened.  The 
medical  witnesses  for  the  prosecution  referred  this  condition  to 
the  action  of  arsenic  ;  those  for  the  defence  considered  that  it 
might  be  owing  to  idiopathic  (spontaneous)  gastro-enteritis, 
independently  of  the  exhibition  of  any  irritant  substance.  The 
circumstances  of  the  case  were  very  suspicious  ;  but  the  pri- 
soner was  acquitted,  not  merely  on  account  of  the  variance  in 
the  medical  evidence,  but  from  the  absence  of  positive  proof  of  the 
presence  of  poison  in  the  body,  i.  e.  its  detection  by  chemical 
analysis  (see  ante,  p.  39). — (See  the  published  reports  of  the 
case  by  Mr.  Holland  and  Mr.  Dyson.) 

In  the  healthy  state,  the  mucous  membrane  of  the  stomach  is 
pale  and  white,  or  nearly  so,  except  during  digestion,  when  it 
becomes  reddened  ;  and  some  observers  have  remarked  that  a 
slight  redness  has  often  remained  in  the  stomachs  of  those  who 
have  died  during  the  performance  of  the  digestive  process. 
When  in  contact  with  the  spleen  or  liver  in  the  dead  body,  the 
fecomach  is  apt  to  acquire  a  deep  livid  colour  from  the  transuda- 
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^"iceX  death.    None  of  these  appearances  are 
Ukriv  to  b mistaken  for  the  action  of  an  irntant  poison. 

There  is  an  important  class  of  cases  in  which  redness  of  the 

These  cases  owi  s  attention  from  a  medical 

an  much  obswnty,  dw^fi^  produced 

any  svmp toms  of  disordered  stomach  ;  but,  on  an  inspection  of 
viTJ  m  general  redness  of  the  mucous  membrane  of  this 
organ %  b'S  not  distinguishable  from  the  redness  which 
k  Sso  Commonly  seen  in  arsenical  poisoning.    Several  cases  of 
hi  ski nd  Ivav  occurred  at  Guy's  Hospital  ;  and  drawings  have 
been  male  of  the  appearances  of  the  stomach.    A  record  has 
been  kept  of  four  of  these  ;  and  it  is  remarkable  that,  although 
in  not        of  them,  before  death,  were  any  symptoms ,  observed 
indicative  of  irritation  or  disease  of  the  stomach,  yet  in  all,  the 
stoma ch  was  found  more  or  less  reddened,  and  in  two  extensively 
o     Such  cases  are  not  very  common  ;  but  the  certainty  of 
their  having  occurred  where  poisoning  could  not  be  suspected 
should  plafe  the  witness  on  his  guard,  so  that  he  may  not  be 
led  to  countenance  a  suspicion  of  poisoning  too  hastily.  In 
order  to  distinguish  them,  we  must  note  whether  there  have 
been  any  symptoms  during  life,  and  their  nature  ;  as  in  the 
above  cases,  there  may  have  been  no  symptoms,  or  they  may 
have  amounted  only  to  slight  disturbance  of  the  stomach 
Under  these  circumstances,  they  could  not  be  mistaken  for 
symptoms  of  irritant  poisoning.    Such  cases  are  only  likel}  to 
lead  into  error  those  who  trust  to  this  appearance  alone  as  evi- 
dence of  poisoning  ;  but  no  medical  jurist,  aware  ot  his  duty, 
could  ever  be  so  misled. 

This  pseudo-morbid  redness  of  the  stomach  may  truly  occur 
where  there  is  some  ground  for  suspicion,  as  in  the  following 
case,  communicated  to  the  Medical  Gazette  by  Mr.  Tyson  ot 
Beccles.    A  young  woman,  far  advanced  in  pregnancy,  died 
suddenly  in  a  fainting  fit,  one  morning  soon  after  she  had  risen. 
She  had  been  in  ill  health  previously  ;  but  there  was  nothing  to 
indicate  that  she  had  taken  poison ;  indeed,  from  what  has 
been  already  said,  the  suddenness  of  her  death  was  rather 
adverse  to  the  suspicion  that  she  had  died  from  such  a  cause,  let 
after  death  it  was  found,  among  other  appearances,  that  the 
mucous  membrane  of  the  stomach  was  inflamed  (reddened.; 
and  raised  in  folds.    There  had  been  no  symptoms  of  Ration 
in  the  stomach  or  bowels.    (A  case,  in  which  it  is  probable  this 
pseudo-morbid  appearance  of  the  mucous  membrane  was  mis- 
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taken  for  the  effects  of  irritant  poison,  will  be  found  in  the  Ann. 
d'Hyg.,  1835,  i.  227.)  Dr.  Yelloly  long  since  remarked,  that 
the  mucous  membrane  of  the  stomach  often  presented  a  high 
degree  of  vascularity  (redness)  in  cases  of  sudden  death.  He 
met  with  this  appearance  in  the  stomachs  of  some  executed 
criminals,  whose  bodies  were  examined  soon  after  they  had 
undergone  the  sentence  of  the  law.  From  his  observations  it 
appears — I.  That  vascular  fulness  of  the  lining  membrane  of 
the  stomach,  whether  florid  or  dark-coloured,  is  not  a  special 
mark  of  disease,  because  it  is  not  inconsistent  with  a  previous 
state  of  perfect  health.  2.  That  those  pathologists  were 
deceived,  who  supposed,  from  the  existence  of  this  redness  in 
the  stomach,  that  gastritis  sometimes  occurred  without  symptoms. 
3.  That  erroneous  conclusions  on  the  cause  of  death  were 
frequently  owing  to  the  same  mistaken  observations  :  —  the 
effects  of  putrefaction  and  spontaneous  changes,  induced  by  the 
loss  of  vitality,  being  sometimes  attributed  to  the  action  of 
poisons.  4.  That  the  redness  in  question  is  entirely  venous,  the 
florid  state  of  the  vessels  arising  from  the  arterial  character  of 
the  blood  remaining  in  the  veins  for  some  time  after  its  trans- 
mission from  the  arterial  capillaries  at  the  close  of  life:  —  the 
appearance  is,  however,  sometimes  due  to  transudation  only.  5. 
That  the  fact  of  inflammation  having  existed  previously  to 
death,  cannot  be  inferred  merely  from  the  aspect  of  the  vessels 
in  a  dead  part  : — there  must  at  least  have  been  symptoms 
during  life.  (See  Medical  Gazette,  vol.  xvii.  p.  309.)  Andral 
and  other  pathologists  have  adopted  similar  views,  and  these 
j  views  have  obviously  an  important  bearing  upon  medico-legal 
|  practice  :  since  there  is  generally  a  tendency  to  suspect  poison- 
ing, whenever  redness  of  the  mucous  membrane  of  the  stomach 
is  met  with  in  the  dead.  Such  a  condition  does  not  even  prove 
the  past  existence  of  inflammation,  unless  there  were  symptoms 
during  life  or  other  marked  effects  of  the  inflammatory  process 
iin  the  alimentary  canal.  It  can  be  no  sign  of  poisoning, 
unless  the  presumption  is  supported  by  evidence  from  symp- 
[  toms,  or  by  the  actual  discovery  of  poison  in  the  stomach  or 
j  other  viscera. 

I  In  the  case  of  Good,  executed  some  years  since,  the  mucous 
membrane  of  the  stomach  was  found  reddened,  as  if  from  the 
action  of  an  irritant  poison  ;  and,  in  one  instance  of  death  from 
asphyxia  by  carbonic  acid,  there  was  not  only  reddening  but 
effusion  of  blood  in  the  stomach.  The  deceased  was  found 
dead  in  her  bed,  and  the  husband  was  suspected  of  having 
destroyed  her  by  poison.  A  minute  investigation  of  the  case 
showed  that  the  suspicion  was  unfounded. 

A  case  is  mentioned  by  Fodere,  where,  in  the  body  of  a 
person  who  died  suddenly,  and  poisoning  was  suspected,  the 
gullet  and  stomach  were  found  reddened.    This  was  at  first 
M  2 


164      REDNESS  FROM  POISONS  IN  BODIES  LONG  BURIED. 

considered  to  be  a  confirmation  of  a  suspicion,  that  the  deceased 
had  died  from  poison  ;  but  on  inquiry,  it  was  ascertained,  that 
the  redness  was  due  to  the  colouring  matter  of  a  strong  infusion 
of  red  poppies,  which  the  deceased  had  been  in  the  habit  of 
taking.  It  is  not  likely  that  any  person,  moderately  informed 
in  his  profession,  would  fall  into  such  a  mistake  as  this, — the 
means  of  distinguishing  all  red  colours  by  chemical  tests  being 
so  simple  ;  not  to  mention  that  mere  washing  would  generally 
remove  colours  of  this  kind. 

The  redness  of  the  stomach,  in  cases  of  poisoning,  is  so 
speedily  altered  by  putrefaction,  when  circumstances  are  favour- 
able to  this  process,  as  to  render  it  difficult  for  a  witness  to 
speak  with  any  certainty  upon  its  cause.  Putrefactive  infiltra- 
tion from  the  blood  contained  in  the  adjacent  viscera  and 
muscles,  will  give  a  reddish  coloured  appearance  to  a  stomach 
otherwise  in  a  healthy  condition.  Great  dispute  has  arisen 
respecting  the  length  of  time  during  which  redness  of  the 
stomach  produced  by  an  irritant  will  be  recognizable  and  easily 
distinguishable  from  putrefactive  changes.  It  is,  perhaps,  suffi- 
cient to  say,  that  no  certain  rule  can  be  laid  down  on  this  sub- 
ject :  it  must  be  left  to  the  knowledge  and  discretion  of  the 
witness.  It  will  depend  on  the  nature  of  the  poison  taken  and 
the  degree  of  putrefaction,  I  have  distinctly  seen  the  well- 
marked  appearances  of  inflammation  produced  by  arsenic  in  the 
stomach  and  duodenum,  in  an  exhumed  body,  twenty-eight  days 
after  interment  {Reg.  v.  Jennings,  Berks  Lent  Ass.  1845)  ;  and 
in  another  instance  (August  i846),  the  reddened  state  of  the 
mucous  membrane,  in  a  case  of  arsenical  poisoning,  was  plainly 
perceptible,  on  removing  a  layer  of  arsenic,  nineteen  months 
after  interment.  In  the  case  of  Mrs.  Bacon,  the  redness  of  the 
stomach  and  bowels  was  apparent,  although  the  body  had  been 
twenty-one  months  in  the  grave.  (Reg.  v.  Bacon,  Lincoln 
Summer  Ass.  1857.)  (See  on  this  question,  a  case'  of  suspected 
poisoning  by  Orfila,  Annales  d'Hyg.  1839,  i.  127.)  If,  how- 
ever, there  be  the  least  doubt  respecting  the  origin  of  the 
redness,  it  would  be  proper  not  to  rely  upon  it,  as  evidence  of 
poisoning. 

_  Ulceration.— In  irritant  poisoning,  the  stomach  is  occa- 
sionally found  ulcerated  ;  this  is,  comparatively  speaking,  a 
rare  occurrence  in  acute  cases,  but  not  unfrequent  in  chronic  or 
protracted  cases  of  poisoning  by  arsenic.  In  these  cases  the 
mucous  membrane  is  removed  in  small  distinct  circular  patches, 
under  the  edges  of  which  the  poison  (arsenic)  is  often  found 
lodged.  Ulceration  of  the  stomach  is  perhaps  a  more  common 
result  of  disease  than  of  the  action  of  poison.  As  a  conse- 
quence of  disease,  it  is  very  insidious,  going  on  often  for  weeks 
together,  without  giving  any  indications  of  its  existence,  except 
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perhaps  slight  disturbance  of  the  stomach,  with  occasional  nausea, 
vomiting  and  loss  of  appetite.  In  this  case  the  ulceration  is 
commonly  seen  in  small  circumscribed  patches.  It  is  worthy  of 
remark,  as  one  means  of  distinction,  that  ulceration  has  never 
been  known  to  take  place  from  arsenic  or  any  irritant  poison, 
until  after  symptoms,  indicative  of  irritant  poisoning,  have  oc- 
curred. In  ulceration  from  disease,  the  mucous  membrane  is 
commonly  only  reddened  in  the  neighbourhood  of  the  ulcer. 
In  ulceration  from  poison,  the  redness  is  generally  diffused  over 
other  parts  of  the  stomach,  as  well  as  over  the  duodenum  and 
small  intestines.  A  case,  however,  occurred  in  Guy's  Hospital, 
some  years  ago,  in  which,  with  a  small  circular  patch  of  ulcera- 
tion near  the  cardiac  opening,  the  whole  mucous  membrane  was 
red  and  injected  : — but  this  singular  condition  of  the  stomach, 
so  closely  resembling  the  effects  of  an  irritant  poison,  was  unac- 
companied by  any  marked  symptoms  during  life.  The  history 
of  a  case  previous  to  death,  will  thus  commonly  enable  us  to 
determine,  to  what  cause  the  ulceration  found,  may  be  due. 
Care  must  be  taken  to  distinguish  ulceration  from  corrosion. 
Ulceration  is  a  vital  process  ;  the  substance  of  a  part  is  removed 
by  the  absorbents  as  a  simple  result  of  inflammation.  Corro- 
sion, on  the  other  hand,  is  a  chemical  action  ; — the  parts  are 
removed  by  the  immediate  contact  of  the  poison  :  they  are 
decomposed  :  their  vitality  is  destroyed,  and  they  combine  with 
the  corrosive  matter  itself.  Ulceration  requires  time  for  its 
establishment,  while  corrosion  is  generally  an  instantaneous 
effect. 

There  is  no  form  of  acute  poisoning,  in  which  a  medical 
jurist  has  it  more  in  his  power  to  pronounce  an  opinion  from 
appearances  in  the  dead  body,  than  in  cases  of  death  from  the 
mineral  acids.  Tartra  long  since  observed,  that  whenever  the 
alimentary  canal,  from  the  mouth  to  the  intestines,  was  found 
corroded  and  converted  to  a  soft  fatty  substance  of  a  bright 
yellow  or  brown  colour,  when  it  was  easily  detached  from  the 
subjacent  parts,  and  there  were  marks  of  inflammation  or 
gangrene  or  actual  perforation  of  the  stomach,  there  could  be 
no  doubt  that  these  effects  were  due  to  a  mineral  acid,  whether 
the  acid  were  discovered  in  the  body  or  not.  Dr.  Christison 
lias  also  adopted  this  view  ;  and  he  very  properly  remarks  that 
such  cases  must  be  considered  as  distinct  exceptions  to  the 
general  rule,  regarding  the  weakness  of  evidence  derived  from 
appearances  after  death.  Indeed,  it  may  be  inquired  of  those 
who  are  disposed  to  entertain  an  adverse  opinion,  what  con- 
ceivable form  of  disease  can  produce  such  well-marked  appear- 
ances simultaneously  in  the  mouth,  throat,  gullet,  stomach,  and 
intestines,  in  the  course  of  a  few  hours. 

Softening. — The  coats  of  the  stomach  are  not  unfrequently 
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found  so  soft,  as  to  yield  and  break  down  under  very  slight 
pressure  ;  and  this  may  be  the  result  either  of  poisoning,  of  some 
spontaneous  morbid  change  in  its  structure  during  life,  or  of  the 
solvent  action  of  the  gastric  juice  after  death.  As  this  change 
in  the  stomach,  when  caused  by  poison,  is  commonly  produced 
by  those  substances  only  which  possess  corrosive  properties,  it 
follows  that  in  such  cases,  traces  of  their  action  will  be  perceived 
in  the  mouth,  throat  and  gullet.  In  softening  from  disease, 
the  change  will  be  confined  to  the  stomach  alone,  and  it  is  com- 
monly found  only  at  the  cardiac  extremity  of  the  organ.  When 
softening  is  really  caused  by  an  irritant  poison,  it  is  generally 
attended  by  other  striking  and  unambiguous  marks  of  its  opera- 
tion. Softening  is  not  to  be  regarded  as  a  common  character  of 
poisoning  :  it  is  only  an  occasional  appearance.  In  one  case  of 
arsenical  poisoning,  the  coats  of  the  stomach  were  thickened 
almost  of  a  gelatinous  consistency,  and  free  from  any  redness  as 
a  result  of  inflammation.  I  have  met  with  a  case,  in  which  the 
coats  of  the  stomach  were  considerably  hardened  by  sulphuric  acid, 
and  in  one  instance,  hardened  and  thickened  by  arsenic.  Softening 
can  never  be  inferred  to  have  proceeded  from  poison,  unless  other 
well-marked  changes  are  present,  or  unless  the  poison  be  dis- 
covered in  the  softened  parts.  The  stomachs  of  infants  have 
been  frequently  found  softened  from  natural  causes: — such  cases 
could  not  be  mistaken  for  poisoning,  since  the  history  during 
life,  —  the  absence  of  symptoms  and  of  other  appearances  in- 
dicative of  poisoning,  as  well  as  the  total  absence  of  poison  from 
the  viscera,  would  prevent  such  a  suspicion  from  being  enter- 
tained. 

Perforation. — The  stomach  may  become  perforated  either 
as  a  result  of  poisoning  or  disease.  1.  Perforation  from  poisoning. 
— This  may  occur  :  —  1.  By  corrosion  ;  2.  By  ulceration.  The 
perforation  by  corrosion  is  by  far  the  most  common  variety  of 
perforation  from  poisoning.  It  is  occasionally  witnessed  when 
the  strong  mineral  acids  have  been  taken,  especially  sulphuric 
acid  :  —  the  stomach,  in  such  cases,  is  blackened  and  extensively 
destroyed,  —  the  aperture  is  large,  the  edges  are  rough  and 
irregular,  and  the  coats  become  easily  lacerated.  The  poison 
escapes  into  the  abdomen,  and  may  be  readily  detected  by 
chemical  analysis.  The  perforation  from  ulceration,  caused  by 
irritant  poison  (arsenic),  is  but  little  known.  There  are,  so  far 
as  I  know,  but  few  instances  on  record.  In  a  great  number  of 
poisoned  subjects  examined  during  many  years  past  at  Guy's 
Hospital,  not  a  single  case  has  occurred.  It  must  then  be 
looked  upon  as  a  rare  appearance  in  cases  of  irritant 
poisoning.  In  fact,  the  person  dies  from  the  specific  effects  of 
the  irritant  poison  before  there  is  time  for  perforation  by  ulcera- 
tion to  take  place. 

2.  Perforation  from  disease. — This  is  by  no  means  an  unusual 
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occurrence.  Many  cases  of  this  description  will  be  found  re- 
ported elsewhere.  (Guy's  Hosp.  Hep.  No.  S.)  It  is  invariably 
fatal  when  it  proceeds  so  far  that  the  contents  of  the  stomach 
escape  into  the  abdomen  ;  but  sometimes  the  stomach  adheres  to 
the  pancreas  during  the  ulcerative  process,  and  then  the  person 
may  recover.  Several  specimens  of  this  kind  of  adhesion  have 
been  met  with  in  inspections.  The  symptoms  from  perforation 
commonly  attack  a  person  suddenly,  apparently  while  enjoying 
perfect  health.  Thus,  then,  these  cases  may  be  easily  mistaken 
for  those  of  irritant  poisoning.  The  principal  facts  observed  with 
regard  to  this  formidable  disease  are  the  following  : — 1.  It  often 
attacks  young  females  from  eighteen  to  twenty-three  years  of 
age.  2.  The  preceding  illness  is  extremely  slight,  sometimes 
there  is  merely  loss  of  appetite  or  capricious  appetite,  with  un- 
easiness after  eating.  3.  The  attack  commences  with  a  sudden 
and  most  severe  pain  in  the  abdomen,  generally  soon  after  a 
meal.  In  irritant  poisoning,  the  pain  usually  comes  on  gradually, 
and  slowly  increases  in  severity.  4.  Vomiting,  if  it  exist  at  all, 
is  commonly  slight,  and  is  chiefly  confined  to  what  is  swallowed. 
There  is  no  purging:  —  the  bowels  are  generally  constipated. 
In  irritant  poisoning,  the  vomiting  is  usually  severe,  and  purging 
seldom  absent.  5.  The  person  dies  commonly  in  from  eighteen 
to  thirty-six  hours  : — this  is  also  the  average  period  of  death  in 
the  most  common  form  of  irritant  poisoning,  i.  e.  by  arsenic  ;  — 
but  in  no  case  yet  recorded,  has  arsenic  caused  perforation  of  the 
stomach,  within  twenty-four  hours  ;  and  it  appears  probable  that 
a  considerable  time  must  elapse  before  such  an  effect  could  be 
produced  by  this  or  any  irritant.  6.  In  perforation  from  disease, 
the  symptoms  and  death  are  clearly  referable  to  peritonitis. 
7.  In  the  perforation  from  disease,  the  aperture  is  commonly  of 
an  oval  or  rounded  form,  about  half  an  inch  in  diameter, 
situated  in  or  near  the  lesser  curvature  of  the  stomach,  and  the 
edges  are  smooth.  The  outer  margin  of  the  aperture  is  often 
blackened,  and  the  aperture  itself  is  funnel-shaped  from  within 
outwards,  i.  e.  the  mucous  coat  is  the  most  removed,  and  the 
outer  or  peritoneal  coat,  the  least.  The  coats  of  the  stomach, 
round  the  edge  of  the  aperture,  are  usually  thickened  for  some 
distance  ;  and  when  cut,  they  have  almost  a  cartilaginous  hard- 
ness. These  characters  of  the  aperture  will  not  alone  indicate, 
whether  it  be  the  result  of  poisoning  or  disease  ;  but  the  absence 
of  poison  from  the  stomach,  with  the  want  of  other  characteristic 
marks  of  irritant  poisoning,  would  enable  us  to  say,  that  disease 
was  the  cause.  Besides,  the  history  of  the  case  during  life,  would 
materially  assist  us  in  our  judgment.  The  great  risk  in  all  these 
cases  is,  that  the  effects  of  disease  may  be  mistaken  for  those  of 
poisoning  ;  for  we  are  not  likely  to  mistake  a  perforation  caused 
by  irritant  poison  for  the  result  of  disease. 

Among  numerous  instances,  tending  to  show  the  medico-legal 
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bearings  of  this  subject,  I  shall  select  one,  which  came  before 
Mr.  Hilton  and  myself  for  examination.  A  female  in  a  noble 
family,  aged  twenty-three,  died  somewhat  suddenly,  under 
suspicious  circumstances.  She  had  been  unwell  for  about  three 
weeks,  and  was  subject  to  occasional  vomiting  and  disorder  of  the 
stomach.  Still,  her  illness  was  so  slight  that  it  did  not  in  the  least 
interfere  with  the  performance  of  her  usual  duties.  One  afternoon, 
about  four  o'clock,  and  about  three  hours  after  her  last  meal,  she 
was  suddenly  seized  with  the  most  excruciating  pain  in  the  ab- 
domen, and  violent  vomiting.  Her  skin  was  cold  and  clammy, 
and  the  abdomen  tender  and  painful.  It  was  suspected  that  she 
had  taken  poison  ;  and  magnesia  and  sulphate  of  magnesia  were 
given  to  her.  No  poison  was  found  in  the  room,  and  she  strongly 
denied  the  imputation.  The  symptoms  became  worse,  the 
vomiting  more  violent,  and  she  died  the  following  morning, 
about  fifteen  hours  after  her  first  seizure.  On  inspection,  all  the 
organs  were  found  healthy,  except  those  of  the  abdomen.  There 
were  here  strong  marks  of  peritoneal  inflammation  :  the  intes- 
tines were  loosely  adherent  to  each  other,  and  a  quantity  of 
lymph  was  effused  around  them.  The  cavity  contained  about  a 
pint  of  liquid,  which  had  escaped  from  an  aperture  in  the  stomach. 
This  liquid  was  reserved  for  analysis,  The  stomach  was  laid 
open  by  making  an  incision  along  its  greater  curvature.  It  was 
empty.  At  the  upper  and  posterior  part,  near  the  pyloric  end 
of  the  smaller  curvature,  was  an  opening  of  an  oval  shape, 
about  half  an  inch  in  its  longest  diameter.  The  edges  were 
firm,  hard  and  smooth,  presenting  not  the  least  appearance  of 
laceration  or  ulceration.  They  were  bevelled  off  from  within 
outwards,  being  thinned  towards  the  peritoneal  coat,  the  aperture 
in  which  was  much  smaller  than  that  in  the  mucous  membrane. 
There  was  no  sign  of  inflammation  in  the  membranes  around; 
but  the  peritoneum,  about  the  edge  of  the  aperture,  had  a  black 
appearance,  and  the  coats  of  the  stomach  were  thickened.  At 
the  lower  part,  near  the  larger  curvature,  there  were  thick,  irre- 
gular lines  of  blackness  (striae),  the  mucous  membrane  being 
raised  and  blackened,  but  not  softened.  These  black  lines 
appeared  like  those  produced  by  sulphuric  acid  ;  but  there  was 
no  corrosion,  and  on  applying  test-paper  there  was  no  acid 
reaction.  The  black  matter  was  interspersed  with  a  yellowish 
coloured  sub>tance.  The  liquids  taken  from  the  abdomen,  as 
well  as  the  coats  of  the  stomach,  were  chemically  examined  ;  but 
not  a  trace  of  poison  could  be  detected.  Considering  the  time 
of  the  occurrence  of  symptoms,  their  nature,  and  the  absence  of 
poison  from  the  viscera  and  their  contents, — the  suspicion  of  poi- 
soning was  at  once  negatived,  especially  when  the  above  facts 
were  taken  together  with  the  appearances  in  the  dead  body.  The 
medical  opinion  given  was,  1.  That  the  deceased  had  died  from 
peritonitis,  caused  by  extravasation  of  the  contents  of  the  stomach. 
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j  2.  That  this  extravasation  was  owing  to  a  perforation  of  the 
coats  of  the  organ,  caused  by  slow  and  insidious  disease,  and  not 
j  by  poison.    (See  Guy's  Hospital  Reports,  October  1850,  p.  226.) 
In  another  suspected  case  the  body  was  exhumed  after  several 
months'  burial,  and  on  examination,  the  stomach  was  found 
I  perforated  in  the  usual  situation.    There  was  no  poison. 

If  has  been  hitherto  supposed  that  perforation  of  the  stomach 
must  necessarily  prove  fatal.  This  is  undoubtedly  the  ordinary 
result,  but  the  fatal  effect  depends  on  peritonitis,  excited  by 
effusion  of  the  contents  of  the  organ.  Under  favourable  circum- 
stances, and  by  judicious  treatment,  no  effusion  may  take  place, 
and  the  person  may  entirely  recover  ; — as  the  aperture  is  ulti- 
mately closed  by  adhesion  to  the  surrounding  viscera.  Of  this 
closure  of  ulcerated  apertures  in  the  stomach,  several  specimens 
are  preserved  in  the  museum  of  Guy's  Hospital.  This  fact  is  of 
J  importance  to  the  medical  jurist,  as  a  case  might,  from  the  symp- 
Itoms,  be  mistaken  for  one  of  poisoning  ;  although,  when  taken 
on  the  whole,  they  are  unlike  those  produced  by  irritant  poison, 
j  An  apparently  well-marked  instance  of  recovery  from  perforation 
j  is  reported  by  Dr.  Hughes.  (G.  H.  Rep.  N.  S.  iv.  332.)  The  pa- 
tient recovered  from  the  first  attack,  but  ultimately  died  from 
I  another  perforating  ulcer,  which  led  to  extravasation.  (Case 
by  Mr.  Hilton,  ib.  343.) 

Spontaneous  or  Gelatinised  Perforation. — The  stomach  is  oc- 
!  casionally  subject  to  a  spontaneous  change,  by  which  its  coats 
;  become  softened  and  give  way,  generally  at  the  larger  end.  As 
I  the  effusion  of  the  contents  of  the  organ  in  such  a  case  never 
gives  rise  to  peritoneal  inflammation,  and  no  symptoms  occur 
prior  to  death  to  indicate  the  existence  of  so  extensive  a  destruc- 
tion of  parts,  it  is  presumed  that  the  stomach  undergoes  a  process 
of  solution  soon  after  death.  It  is  commonly  attributed  to  the 
solvent  action  of  the  gastric  juice,  —  the  spleen,  diaphragm,  and 
j  other  viscera  in  contact  with  the  stomach  being  sometimes  soft- 
ened. (For  some  remarks  on  this  subject,  by  Dr.  Budd,  see  Med. 
Gaz.  xxxix.  895.)  In  January  1845,  I  met  with  an  instance  of 
this  perforation  in  a  child  between  two  or  three  years  of  age.  It 
was  seized  with  convulsions,  became  insensible,  and  died  in 
twenty-three  hours.  After  death,  the  cardiac  end  of  the  stomach 
was  found  destroyed  to  the  extent  of  three  inches  ;  and  the 
edges  were  softened  and  blackened.  There  was  no  food  in  the 
stomach,  nor  had  any  thing  passed  into  the  organ  for  thirty-two 
hours  before  death  !  It  was  therefore  impossible  to  ascribe  death 
to  the  perforation,  or  the  perforation  to  poison.  (For  a  full 
account  of  this  case,  see  Med.  Gaz.  xxxvi.  32.)  In  October 
1846,  I  found  a  similar  condition  of  the  stomach  in  an  infant 
aged  nineteen  months,  suspected  to  have  died  from  poison  ad- 
ministered to  it  three  months  before.  The  cause  of  death  in  this 
case  was  mesenteric  disease.    The  stomachs  of  children  at  the 
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larger  end  are  always  very  thin,  and  thus  but  a  slight  softening 
action  is  required  to  bring  about  the  destruction  of  the  coats. 
The  same  effect  is  observed  in  rabbits,  in  which  the  coats  of  the 
stomach  are  remarkably  thin,  and  are  often  found  quite  pulpy 
on  inspection,  irrespective  of  disease  or  the  presence  of  poison. 

This  form  of  perforation  is  reported  to  have  been  met  with  in 
the  bodies  of  children  affected  with  water  on  the  brain, —  in  those 
who  have  died  from  typhus  fever  ;  —  and,  according  to  Andral, 
in  females  who  have  died  during  parturition.  Dr.  Mac  in  tyre 
informed  me  that  he  had  met  with  two  cases  of  this  kind  of  per- 
foration in  young  subjects  affected  with  diabetes.  The  conditions 
for  its  production,  whether  local  or  constitutional,  and  the  cir- 
cumstances under  which  it  occurs,  are  very  obscure.  (Med.  Gaz. 
xxxix.  897  ;  also  Vol.  xli.  p.  293.)  The  fact  of  most  importance 
to  the  medical  jurist  is,  however,  that  it  is  unattended  by  any 
marked  symptoms  during  life.  Some  French  pathologists  de- 
scribe cases  of  what  they  term  gelatinised  perforation,  in  which 
disorder  of  the  stomach  had  existed.  Chaussier,  indeed,  believed 
that  this  form  of  perforation  always  depended  on  a  particular 
disease  of  the  organ  ;  and  he  denied,  from  the  results  of  his  own 
experiments,  that  the  gastric  juice  had  any  solvent  action. 
(Flandin,  Traite  des  Poisons,  i.  259.)  The  inspection  of  the  body, 
with  a  general  history  of  the  case,  must,  however,  suffice  to  re- 
move any  difficulty  in  forming  an  opinion  whether  the  exten-t 
sive  destruction  commonly  met  with,  has  or  has  not  arisen  from 
poison.  Thus,  in  a  cadaveric  perforation,  the  aperture,  which  is 
always  situated  in  that  part  of  the  stomach  which  lies  to  the  left 
of  the  opening  of  the  gullet,  is  very  large,  of  an  irregular  form, 
and  ragged  and  pulpy  at  the  edges.  These  have  the  appearances 
of  being  scraped  ;  the  mueous  membrane  of  the  stomach  is  not 
found  inflamed.  There  is  occasionally  slight  redness,  with  dark 
brown  or  almost  black  lines  or  streaks  (striae),  in  and  near  the 
dissolved  coats,  which  have  an  acid  reaction.  It  can  only  be 
confounded  with  perforation  by  the  action  of  corrosives  ;  but  the 
well-marked  symptoms  during  life,  and  the  detection  of  the 
poison  after  death,  together  with  the  changes  in  the  throat  and 
gullet,  will  at  once  indicate  the  perforation  produced  by  corrosive 
poison.  The  only  case  in  which  any  mistake  is  likely  to  occur, 
is  where,  conjoined  with  the  discovery  of  perforation  after  death, 
there  may  have  existed  some  symptoms  of  irritation  in  the  stDmach 
and  bowels  during  life.  It  is  possible  that  a  person  may  die 
under  symptoms  somewhat  resembling  irritant  poisoning,  and 
after  death  the  gastric  secretion  may  destroy  the  coats  of  the 
stomach  ;  but  such  a  singular  combination  of  circumstances  must 
be  most  unusual.  This,  however,  signifies  little  in  a  legal  point 
of  view,  for  persons  charged  with  the  crime  of  poisoning,  are 
frequently  acquitted  on  the  barest  medical  possibilities.  One 
case  of  this  doubtful  character  is  on  record.    I  allude  to  that  of 
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Miss  Burns,  for  the  murder  of  whom,  by  poison,  a  Mr.  Angus  of 
ji Liverpool  was  tried  in  the  year  1808.  It  is  not  necessary  to 
enter  into  the  particulars  of  the  case  ;  since  the  appearances  in 
the  body  are  imperfectly  described  in  the  report.  Although  the 
symptoms,  resembling  irritant  poisoning,  under  which  the  de- 
ceased laboured,  were  not  accounted  for,  yet  there  was  great 
I  reason  t  o  believe  that  they  were  not  connected  with  the  perfora- 
tion of  the  stomach,  which,  on  the  whole,  bore  the  characters 
assigned  to  that  produced  by  the  gastric  secretion.  The  charge 
of  poisoning  was  not  sustained  either  by  the  chemical  or  the 
pathological  evidence,  and  the  prisoner  was  acquitted.  The 
I  evidence  given  on  this  trial  is  well  worthy  of  the  attention  of 
every  medical  practitioner.  It  shows  on  what  a  nice  balance  of 
proofs  charges  of  poisoning  sometimes  rest,  and  how  important 
it  is  that  a  medical  jurist  should  make  himself  acquainted  with 
all  the  circumstances  under  which  perforations  of  the  stomach 
may  occur. 

Perforations  of  the  (Esophagus  (gullet)  and  Intestines.  —  Other 
parts  of  the  alimentary  canal  are  liable  to  become  perforated  : 
but  not,  so  far  as  I  have  been  able  to  ascertain,  by  the  action  of 
j (irritant  poison.  The  gullet  may  become  softened  and  destroyed 
by  the  contact  of  corrosive  poison,  but  in  general  this  rapidly 
passes  through  the  tube  and  lodges  in  the  stomach.  There  is  one 
instance  on  record  in  which  the  gullet  was  completely  destroyed 
by  the  action  of  sulphuric  acid.  As  Dr.  Christison  observes,  it  is 
not  probable  that  a  corrosive  poison  could  ever  perforate  the  intes- 
tines from  within  outwards,  since  its  action  would  be  chiefly  ex- 
pended on  the  stomach,  and  it  is  not  likely  to  reach  any  portion 
lof  the  intestines  in  a  state  sufficiently  concentrated  to  destroy 
their  coats  by  chemical  action.  (On  Poisons,  149.)  If  a  large 
quantity  of  corrosive  poison  flowed  through  an  aperture  in  the 
istomach  upon  the  intestines,  then  the  coats  might  become  destroyed 
from  without  inwards.  The  lower  portion  of  the  oesophagus,  and 
I  various  parts  of  the  intestinal  tube,  have  been  found  in  several 
instances  softened  and  destroyed,  the  aperture  presenting  all  those 
characters  which  have  been  described  in  speaking  of  spontaneous 
or  gelatinised  perforation  of  the  stomach.  This  change  in  the 
oesophagus  is  ascribed  to  a  solvent  action  of  the  gastric  juice, 
which  enters  the  tube  by  regurgitation  ;  but  this  explanation 
ijcannot  apply  to  the  intestines.  A  case  of  softening  of  the  intes- 
tines, from  the  duodenum  to  the  sigmoid  flexure  of  the  colon,  is 
treported  by  Mr.  J.  Smith:  the  child  died  of  water  on  the  brain. 
|(See  Med.  Gaz.  ii.  619.)  The  intestinal  tube  may  become  per- 
forated in  any  part  by  ulceration,  either  as  a  result  of  disease  or 
of  the  action  of  irritant  poison  ;  but  ulceration  of  the  intestines 
from  poison  proceeding  to  a  perforation  of  the  coats,  is  a  very 
rare  condition. 

Cases  of  perforation  of  the  intestines  from  disease  are  occasion- 
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ally  met  with.  They  require  the  attention  of  a  medical  jurist, 
since  they  may  be  easily  mistaken  for  cases  of  poisoning.  The 
following  instance  of  perforation  of  the  duodenum,  is  reported  by 
Mr.  Bailey  ( Med.  Times,  Dec.  19,  1846,  p.  223).  A  female,  set. 
28,  was  taken  suddenly  ill.  There  was  great  anxiety  of  counten- 
ance, small  and  frequent  pulse,  cold  extremities,  with  vomiting 
and  occasional  eructations  of  wind.  She  suffered  severe 
pain  in  the  region  of  the  small  intestines  (duodenum},  which 
caused  her  body  to  be  doubled  up.  Her  bowels  had  been  only 
partially  opened  the  day  before.  In  about  nine  hours  there  was 
great  tenderness  of  the  abdomen  ;  the  pulse  was  smaller  ;  but  the 
bowels,  in  spite  of  the  administration  of  medicine,  were  still  un- 
moved. She  gradually  sank,  and  died  in  about  fourteen  hours 
and  a  half  from  the  time  she  was  first  seized.  Thus  far  the  symp- 
toms would  indicate  that  the  case  was  one  of  acute  peritonitis, 
and  not  of  irritant  poisoning.  Nevertheless,  the  circumstances 
were  extraordinary,  and  rumours  were  spread  that  her  husband 
had  poisoned  her.  The  deceased,  it  appeared,  had  been  married 
only  the  previous  day  :  she  and  her  husband  did  not  retire  to 
rest  until  three  o'clock  in  the  morning,  and  the  attack  came  on 
suddenly,  by  a  fit  of  severe  pain,  at  nine  o'clock,  i.  e.  six  hours 
after  they  had  retired  to  rest.  An  inspection  of  the  body  showed 
all  the  usual  marks  of  peritoneal  inflammation,  and  the  duode- 
num, in  its  transverse  portion,  was  found  to  have  a  circular  open- 
ing in  it,  surrounded  by  a  black  margin  externally  ;  while  inter- 
nally the  perforation  seemed  larger,  its  sides  sloping  off.  The 
mucous  membrane  was  softened  for  some  distance  around  the 
ulceration,  affording  evidence  of  the  existence  of  previous  inflam- 
mation. It  appeared  that  the  deceased  had  been  a  cook  up  to  the 
day  of  her  marriage.  The  only  symptom  manifested  before  the 
attack  was,  that  she  had  been  for  some  time  subject  to  pain  in 
her  right  side.  (See  also  Cormack's  Ed.  Journ.  June  1845,  p. 
445  ;  and  Lancet,  July  18,  1846,  p.  67.) 

A  case  of  perforation  of  the  small  intestines  (ileum),  in  which 
two  apertures  were  found,  is  reported  by  Dr.  Zartmann. 
(Casper's  Wochenschrift,  Marz  14,  1846.)  Death  took  place  in 
two  days,  from  inflammation  of  the  peritoneum.  One  aperture 
was  only  the  sixth  of  an  inch  in  diameter.  The  edges  of  both 
were  smooth,  as  if  punched  out. 

Perforation  by  foreign  bodies. — There  is  another  insidious  form 
in  which  perforation  of  the  intestines  may  present  itself,  and 
cause  fatal  peritonitis.  This  is  by  the  formation  of  an  ulcerated 
aperture  in  the  appendix  of  the  ccecum  (vermiformis  casci),  of 
which  two  cases  have  been  communicated  to  me  by  a  former 
pupil,  both  occurring  in  young  men.  The  perforation  was  pro- 
duced in  these  instances  by  the  pressure*  of  a  hard  substance 
lodged  in  the  extreme  end.  In  one  instance  I  analysed  this  hard 
concretion,  and  found  it  to  consist  of  inspissated  mucus,  biliary 


PERFORATION  BY  WORMS. 


173 


matter,  and  a  large  quantity  of  carbonate  of  lime.  It  was  of  an 
irregular  form  and  structure,  and  about  the  size  of  a  large  pea. 
In  both  instances  death  was  caused  by  peritonitis,  produced  by 
Extravasation  of  the  contents  of  the  intestines,  and  the  aperture 
was  so  small  that  it  might  have  been  easily  overlooked.  It  is 
remarkable  that  the  introduction  into  the  appendix  cseci  of  any 
foreign  substance,  as  the  pip  of  an  apple,  or  a  small  bean,  or 
pherry-stone,  is  liable  to  excite  fatal  inflammation,  ulceration,  or 
gangrene,  and  death.  A  case  iof  this  kind  has  been  reported 
jby  Mr.  Nelson  (Amer.  Jour.  Med.  Science,  Feb.  1847,  p. 
i258).  The  fact  is  important  in  relation  to  the  causes  of 
sudden  death. 

!  Perforation  by  worms. — It  is  now  generally  admitted  that  the 
[various  species  of  worms  which  infest  the  intestines  of  the  human 
Isubject,  may,  in  some  rare  cases,  by  irritating  or  even  perforating 
the  coats,  give  rise  to  symptoms  which  may  be  mistaken  for 
those  of  poisoning.  A  recent  writer  on  toxicology,  M.  Flandin, 
idenies  that  perforation  can  ever  take  place  from  this  cause  (Des 
Poisons,  i.  304,  1846)  ;  but  as  this  denial  is  based  on  theory, 
ijwhile  the  statement  which  he  impugns  rests  upon  good  autho- 
rity, it  is  unnecessary  to  discuss  this  as  an  unsettled  question. 
jiHe  supports  his  opinion  by  the  authority  of  Rudolphi,  who  states 
llthat  the  entozoa  have  no  organs  capable  of  perforating  the  intes- 
tinal coats,  —  by  the  view  entertained  by  M.  Dujardin,  that 
jjworms  are  never  injurious  to  animals,  because  they  are  often 
Ifound  in  large  numbers  when  the  previous  health  of  the  animal 
has  been  uninjured,—  and  by  the  statement  of  Andral,  who,  how- 
ever, merely  says,  that  if  worms  have  the  power  of  perforating 
the  intestines,  the  cases  in  which  this  happens,  are  exceedingly 
f  rare — a  conclusion  in  which  most  pathologists  will  entirely  agree. 
I  Several  instances  are  on  record  in  which  perforation  has  been 
jthus  caused,  and  the  worm  or  worms  have  been  found  in  the 
[peritoneal  cavity.  A  well-marked  case  of  perforation  of  the 
small  intestines  (ileum)  by  an  ascaris  lumbricoides.  leading  to 
|  death  from  effusion  and  peritonitis,  is  reported  by  Mr.  Kell. 
The  opening  through  the  intestine  was  of  a  circular  form,  and 
[  corresponded  in  magnitude  with  the  size  of  the  worm,  which 
was  eight  inches  long.  The  worm  was  found  among  the  intes- 
I tines,  between  the  umbilicus  and  pubes.  (Med.  Gaz.  ii.  650.) 
!  These  worms  may  even  perforate  the  abdominal  parietes.  (See 
if  cases  by  Dr.  Young,  Med.  Gaz.  ii.  748.)  Vogel  says  of  the 
f:  ascaris  lumbricoides,  that  in  certain  cases  it  is  capable  of  per- 
|  forating  the  intestine,  by  thrusting  asunder  with  its  head  the 
fibres  of  the  intestinal  coats.  (Pathological  Anatomy,  Day's 
;  translation,  p.  464  )  When  perforation  takes  place  from  this 
cause,  it  will  be  indicated  by  the  discovery  of  the  entozoon  in 
!  the  cavity  of  the  peritoneum,  or  near  the  aperture  in  the  intes- 
tine.   (See  a  case  in  Cormack's  Ed.  Journ.  June  1845,  p.  447.) 
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In  a  case  of  suspected  irritant  poisoning,  when  worms  are  dis- 
covered in  the  intestinal  canal,  an  attempt  is  not  unfrequently 
made  in  the  defence  to  refer  the  symptoms  of  irritation  to  the 
presence  of  these  entozoa.  If  the  symptoms  of  poisoning  be  well 
marked,  and  some  of  the  poison  be  discovered  in  the  body,  such 
a  defence  must  be  a  hopeless  struggle  against  medical  facts. 
This  objection  was  taken  to  the  evidence  from  symptoms  in  one 
case  of  arsenical  poisoning  ;  but  the  disturbance  occasioned  by 
worms  is  commonly  slight,  and  is  very  rarely  accompanied  by 
vomiting  and  purging.  A  solitary  instance  is  quoted  by  Dr. 
Christison,  in  which  a  child  appears  to  have  died  under  symp- 
toms of  narcotico-irritant  poisoning  as  an  effect  of  worms. 
Several  hundred  ascarides  were  found  in  the  intestines,  and 
thirteen  in  the  stomach.  (On  Poisons,  133.)  In  two  instances 
of  arsenical  poisoning,  I  found  a  large  ascaris  lumbricoides  in 
the  small  intestines,  and  in  one  instance  recently  (April  1858), 
three  of  these  worms,  from  six  to  eight  inches  long,  were  found 
living  in  the  duodenum  a  week  after  the  death  of  the  person, 
who  had  been  poisoned.  In  the  above  cases  there  could  not  be 
the  slightest  doubt  that  the  sole  cause  of  death  was  poison.  In 
one  instance  the  ascaris  was  well  washed  from  adhering  mucus, 
and  examined  for  arsenic  by  Reinsch's  process  :  —  the  poison 
was  abundantly  discovered  in  it.  (G.  H.  Rep.  N.  S.  iv.  462.) 
In  the  third  case  the  man  had  taken  calomel  shortly  before  death, 
and  mercury  was  extracted  from  the  body  of  the  worm  after  it 
had  been  washed.  Under  such  circumstances  it  would  be  im- 
possible to  refer  the  symptoms  of  irritation  to  worms.  A  case 
will  be  mentioned  in  a  future  chapter,  in  which,  on  ex- 
amining the  body  of  a  person  who  had  taken  an  ounce  and 
a  half  of  muriatic  acid,  the  jejunum  was  found  perforated  by 
a  lumbricus  ;  but  the  acid  was  beyond  all  doubt  the  cause  of 
death. 

That,  however,  the  presence  of  worms  in  the  body  may  be 
made  a  ground  of  defence,  is  sufficiently  proved  by  two  cases 
reported  by  M.  Flandin.  A  young  man  was  charged  with  having 
poisoned  his  father  with  arsenic.  A  very  small  quantity  of  the 
(absorbed)  poison  was  detected  in  the  tissues  of  the  body  only. 
The  report  of  the  inspection  stated,  that  there  was  a  large  num- 
ber of  the  ascarides  lumbricoides  in  the  intestinal  canal,  and 
some  were  even  found  in  the  oesophagus.  A  discussion  on  the 
cause  of  death  arose  between  the  counsel  employed  in  the  de- 
fence, who  based  his  arguments  on  a  memoir  by  M.  Raspail,  and 
the  medical  witness,  who  had  discovered  arsenic  in  the  body, 
but  especially  in  the  liver.  It  was  contended  that  the  quantity 
of  arsenic  found  was  not  sufficient  to  cause  death  (for  the  fallacy 
of  an  argument  of  this  kind,  see  post,  Chemical  Analysis)  ; 
and  that  the  presence  of  the  ascarides  explained  satisfactorily 
the  cause  of  the  symptoms,  and  their  rapidly  fatal  course.  The 
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deceased,  it  was  alleged,  had  been  suffocated  by  the  worms, 
which  had  caused  compression  of  the  bowels,  and  had  even 
ascended  into  the  oesophagus !  The  witnesses  replied,  that 
arsenic  even  in  small  quantity  was  never  found  in  the  healthy 
j  human  body, — that  the  presence  of  worms  could  not  account  for 
!  the  presence  of  absorbed  arsenic  in  the  tissues,  —  while  the  de- 
I  tection  of  the  poison,  on  the  other  hand,  accounted  for  all  the 
!  symptoms,  even  for  the  passage  of  the  worms  into  the  cesopha- 
!  gus  as  a  result  of  violent  vomiting.  To  no  other  circumstance 
could  death  be  attributed. 

In  the  second  case,  an  empiric  applied  to  the  cancerous  breast 
of  a  female,  a  plaster  covered  with  arsenious  acid.  Symptoms 
of  poisoning  by  absorption  followed,  and  the  woman  died, 
Arsenic  was  detected  in  the  liver.    An  ascaris  was  found  in  the 
|  intestines.     On  removing  the  whole   of  the  viscera,  which 
were  in  a  highly  putrefied  state,  a  portion  gave  way,  and  the 
worm  appeared  through  the  lacerated  aperture.    There  had 
!  been  no  extravasation,  nor  any  mark  of  peritonitis.  The 
;  defence  was,  that  the  deceased  had  died  from  perforation  of 
!  the  intestine  by  the  worm.    This  was  denied  by  the  witnesses, 
who  contended  that  had  this  been  the  case,  there  would 
'  have   been   extravasation.     The   escape  of  the  worm  was 
owing   to   accidental  laceration  of  the  viscera  during  the 
I  inspection.    The  symptoms  of  the  disease  were  clearly  those 
|  of  poisoning  and  not  of  peritonitis.     ^Des  Poisons,  i.  307 
and  507.) 

Eive  species  of  parasitic  worms  have  been  hitherto  found  in 
the  human  intestines  : — 1.  Ascaris  lumbricoides,  or  round  worm. 
2.  Trichocephalus  dispar,  or  long  thread  worm.  3.  Oxyuris,  or 
Ascaris  Vermicularis,  common  thread  worm.  4.  Tcenia  solium, 
I  common  tape  worm  :  and,  5.  Tcenia  lata  (Bothriocephalus) 
broad  tape  worm. 

1.  The  Ascaris  lumbricoides  is  very  common.  It  is  a  round 
cylindrical  worm  pointed  at  both  ends,  especially  at  the  anterior 
extremity  :  it  varies  in  length  from  one  inch  to  ten  or  even 
fifteen  inches.  It  is  usually  of  a  whitish  or  brownish  red 
colour,  and  occasionally  blood -red.  A  delicate  furrow  runs 
along  the  body  on  both  sides.  This  worm  occurs  especially  in 
children,  and  is  often  found  in  great  numbers  without  any  dis- 
turbance of  health.    When  accumulated  in  large  numbers,  the 

:  ascarides  are  liable  to  excite  intestinal  irritation. 

2.  The  Trichocephalus  dispar  is  a  thin  and  thread-like  worm, 
|  varying  in  length  from  an  inch  and  a  half  to  two  inches.  It  is 
|  usually  white,  sometimes  slightly  coloured  :  it  frequently  occurs 
!  in  the  large  intestines,  especially  in  the  ccecum.    According  to 

Vogel,  it  is  found,  gregarious  or  solitary,  in  nearly  half  the  sub- 
jects examined  ; — it  is  firmly  adherent  by  its  capillary  head  to 
the  mucous  membrane.    Those  persons,  in  whose  bodies  this 
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worm  has  been  found  in  very  large  numbers,  have  not  exhibited 

"Z^As^^^laris^s  is  a  thin  white  worm, 
smaller  /ban  the  trichocephalus ;  it  occurs  in  the  large  intes- 
tSes  particularly  in  the  rectum,  and  it  is  especially  common  m 
nfan'tr  Tl  e  mile,  which  is  smaller  than  the  female,  varies  m 
ength  from  a  line  to  a  line  and  a  half.  It  is  spirally  coded  at 
the  tail  and  often  completely  assumes'  the  form  of  a  ring. 

4  Tenia  solium. — A  riband-shaped,  long,  pointed  worm,  of  a 
milk-white  or  yellowish  colour.  Its  length  sometimes  exceeds 
Iwenty  feet  ;  its  breadth  varies  from  a  quarter  to  half  an  men 
out  it  is  less  at  the  head  ;  its  greatest  thickness  does  not  exceed 
the  twelfth  of  an  inch.  It  inhabits  the  small  intestines  of  the 
human  subject,  but  only  in  certain  parts  of  the  world.  It 
remains  in  the  body  for  a  long  period,  without  its  presence 
beim'  indicated  by  the  slightest  symptom. 

5  T^/a/ata.-Thisworm  closely  resembles  the  preceding. 
It  varies  in  length  from  one  foot  to  twenty  or  even  forty  feet. 
There  are  but  very  slight  differences  between  this  and  the  taenia 
Solium  or  vulgaris.  ?See  on  this  subject  Vogel's  Pathological 
Anatomy,  Day's  translation,  p.  470.)  . 

In  investigating  a  suspected  case  of  poisoning,  when  the  per- 
son  is  not  seen  until  after  death  in  addition  to  certain  points 
elsewhere  noticed  in  reference  to  the  living  (ante  p.  153),  it  will 
be  proper  that  a  medical  jurist  should  direct  his  attention  to 
those  which  follow.  1.  The  exact  time  of  death,  and  thus 
determine  how  long  a  period  the  person  has  survived I  after 
having  been  first  attacked  with  the  symptoms.  2  Ob.eive 
the  attitude  and  position  of  the  body.  3.  Observe  the  state  of 
the  dress  4.  Observe  all  surrounding  objects.  Any  bottles, 
paper-packets,  weapons,  or  spilled  liquids  lying  about,  should  be 
collected  and  preserved.  5.  Collect  any  vomited  matters  near 
the  deceased.  Observe  whether  vomiting  has  taken  place  m  the 
recumbent  position  or  not.  If  the  person  have  vomited  in  the 
erect  or  sitting  position,  the  front  of  the  dress  will  commonly 
be  found  covered  with  the  vomited  matters. 

Inspection  of  the  Body.-S.  Note  the  external  appearances  of 
the  body,  and  whether  the  surface  be  livid  or  pallid.  7.  Note  the 
state  of  the  countenance.  8.  Note  all  marks  of  violence  on  the 
person,  or  discomposure  of  the  dress,-marks  of  blood,  &c.  9. 
Observe  the  presence  or  absence  of  warmth  or  coldness  in  the 
legs,  arms,  abdomen,  mouth,  or  axilla.  10.  The  presence  ot 
rigidity  or  cadaveric  spasm  in  the  body.  To  give  any  value 
to  the  two  last-mentioned  characters,  it  is  necessary  to  ob- 
serve the  nature  of  the  floor  on  which  the  body  is  lying, 
and  whether  this  be  clothed  or  naked,  young  or  old,  tat  or 
emaciated.  All  these  conditions  create  a  difference,  in  respect 
to  the  cooling  of  the  body  and  the  access  of  rigidity.    11.  It 
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found  dead — When  was  the  deceased  last  seen  living,  or  known 
to  have  been  alive?  12.  Note  all  circumstances  leading  to  a 
suspicion  of  suicide  or  murder.  13.  The  time  after  death  at 
whicli  the  inspection  is  made.  14.  Observe  the  state  of  the  ab- 
dominal viscera.  If  the  stomach  and  intestines  be  found  in- 
flamed, the  seat  of  inflammation  should  be  exactly  specified  ; 
also  all  marks  of  softening,  ulceration,  effusion  of  blood,  corro- 
sion, or  perforation.  The  stomach  should  be  removed  and 
placed  in  a  separate  vessel,  a  ligature  being  applied  at  the  car- 
diac and  pyloric  ends.  15.  The  contents  of  the  stomach  should 
be  collected  in  a  clean  graduated  vessel : — notice  a  the  quantity, 
b  the  odour  tried  by  several  persons,  c  the  colour,  d  acid  or  alka- 
line reaction,  e  presence  of  blood,  mucus,  or  bile,/" presence  of 
undigested  food  ;  and  here  it  may  be  as  well  to  observe,  that 
the  presence  of  farinaceous  matters  (bread)  would  be  indicated 
by  the  addition  of  iodine  water,  if  the  contents  were  not  alka- 
line— of  fat,  by  heat ;  g  other  special  characters.  16.  The  con- 
tents of  the  duodenum  should  be  separately  collected,  ligatures 
being  applied  to  it.  17.  Observe  the  state  of  the  large  intes- 
tines, especially  the  rectum,  as  poison  has  been  sometimes  in- 
troduced into  this  portion  of  the  bowels  by  injection,  and  note 
the  condition  of  the  contents.  The  discovery  of  hardened  fajces 
would  prove  that  purging  had  not  existed  recently  before  death. 
18.  The  state  of  the  mouth,  larynx,  throat  and  gullet — whether 
there  are  in  these  parts  any  foreign  substances  or  marks  of  in- 
flammation and  corrosion.  This  will  throw  light  on  the  ques- 
tion whether  the  poison  swallowed  was  a  local  irritant  or  corrosive, 
and  whether  it  had  or  had  not  a  chemical  action.  19.  The  state 
of  the  thoracic  viscera :  —  all  morbid  changes  noted.    20.  The 

j  state  of  the  brain.  21.  The  condition  of  the  genital  organs 
should  be  examined,  as  in  the  female  poison  has  been  sometimes 
introduced  into  the  system  by  the  vagina. 

Such  are  the  points  to  which,  in  the  greater  number  of  cases 

|  of  suspected  poisoning,  a  medical  jurist  should  attend.  By 
means  of  these  data,  as  well  as  others  (ante,  p.  153),  noted  ac- 
cording to  the  particular  case  to  which  they  are  adapted,  he  will 
in  general  be  enabled,  without  difficulty,  to  determine  the  pro- 
bable time  of  death,  the  probable  cause  of  death,  and  the  actual 
means  by  which  death  was  brought  about.    He  may  thereby 

i  have  it  in  his  power  also  to  point  out  the  dish  which  had  contained 
the  poison,  if  the  case  be  one  of  poisoning ;  and  to  throw  light 
upon  any  disputed  question  of  suicide  or  murder  in  relation  to 
the  deceased.  Many  cases  of  poisoning  are  obscure,  owing  to 
these  points  not  having  been  attended  to  in  the  first  instance. 

I  have  not  considered  it  necessary  to  enter  into  any  details 
respecting  the  mode  of  performing  an  inspection.     This  the 

! practitioner  will  have  acquired  during  his  study  of  anatomy; 
and  the  only  essential  points  in  addition  to  those  mentioned, 

N 


178  CONVICTIONS  WITHOUT  CHEMICAL  EVIDENCE. 

are — L  To  examine  all  the  important  organs  for  marks  of  na- 
tural disease  ;  and  2.  To  note  down  any  unusual  pathological 
appearances,  or  abnormal  deviations  ;  although  they  may  at  the 
time  appear  to  have  no  bearing  on  the  question  of  poisoning.  It 
is  useful  to  bear  in  mind  on  these  occasions,  that  the  body  is  in- 
spected, not  merely  to  show  that  the  individual  has  died  from 
poison,  but  to  prove  that  he  has  not  died  from  any  natural  cause 
of  disease.  Medical  practitioners  commonly  direct  their  atten- 
tion exclusively  to  the  first  point  ;  while  lawyers,  who  defend 
accused  parties,  very  properly  direct  a  most  searching  examina- 
tion to  the  last-mentioned  point,  t.  e.  the  healthy  or  unhealthy 
state  of  those  organs  which  are  essential  to  life,  and  with  which 
the  poison  has  not  probably  come  in  contact.  The  most  usual 
causes  of  sudden  death  commonly  have  their  seat  in  the  brain, 
the  heart  and  its  great  vessels,  and  in  the  lungs.  Marks  of  effu- 
sion of  blood  or  serum,  congestion,  inflammation,  suppuration, 
or  a  diseased  condition  of  the  valves  of  the  heart,  should  be  sought 
for  and  accurately  noted,  whatever  may  be  the  condition  of  the 
abdominal  viscera,  or  of  the  parts  which  are  specially  affected  by 
the  poison. 


CHAPTER  11. 


ON  THE  EVIDENCE  OF  POISONING  FROM  CHEMICAL  ANALYSIS — 
NOT  ESSENTIAL — RULES  FOR  CONDUCTING  AN  ANALYSIS — 
CIRCUMSTANCES  UNDER  WHICH  AN  ANALYSIS  MAY  BE 
REQUIRED  -  FAILURE  OF  CHEMICAL  EVIDENCE — CAUSES  OF 
THE  NON-DETECTION  OF  POISON — LOSS  BY  ELIMINATION  AND 
PUTREFACTION — EVIDENCE  FROM  THE  QUANTITY  FOUNT)  IN  ] 
THE  BODY— DELICACY  OF  ANALYSIS — POISONS  IN  TESTS  AND  j 
APPARATUS— DANGER  OF  PREMATURE  OPINIONS — FALLACIES 
IN  CHEMICAL  ANALYSIS. 

Convictions  without  chemical  evidence. — It  has  been  supposed  i 
that  chemical  evidence  of  poisoning  was  always  necessary,  and 
that  the  corpus  delicti  was  not  made  out,  unless  the  poison  were 
discovered  by  a  chemical  analysis.    This,  however,  is  not  a  , 
correct  view  of  the  matter.    There  are  many  poisons  which  J 
cannot,  at  present,  be  detected  by  chemical  analysis,  and  among 
those  susceptible  of  analysis  there  are  numerous  circumstances 
which,  irrespective  of  a  criminal  tampering  with  the  viscera, 
may  occur  to  prevent  their  detection  in  the  food,  the  vomited  j 
matters,  or  the  contents  of  the  stomach  and  bowels.  (See  the  cases 
of  Dr.  Alexander  (ante,  p.  38)  ;  and  Humphreys  (ante,  p.  113). 
If  such  a  principle  were  recognised  by  law,  many  criminals  ' 
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would  escape  conviction.  All  that  is  required  legally,  is  that 
there  should  be  satisfactory  proof  of  a  person  having  died  from 
poison  ;  — the  discovery  of  poison  in  the  body  is  not  necessarily 
evidence  of  its  having  caused  death,  nor  is  its  non-discovery 
evidence  that  death  has  not  been  caused  by  it.  If  by  the 
symptoms  and  appearances,  with  or  without  moral  circum- 
stances, it  can  be  made  clear  to  the  minds  of  a  jury  that  death 
has  been  caused  by  poison,  nothing  more  is  required  ;  the  evi- 
dence from  chemical  analysis  may  be  then  safely  dispensed  with 
In  cases  of  murder,  the  law  commonly  requires  that  the  body  of 
a  deceased  person  should  be  produced,  in  order  that  the  cause 
of  death  may  be  verified  ;  but  this  is  not  absolutely  necessary 
for  several  convictions  for  murder  have  very  properly  taken 
place,  where  the  bodies  of  the  murdered  persons  have  not  been 
forthcoming.  Thus,  then,  we  must  not  suppose  that  a  charge 
of  poisoning  cannot  be  sustained  in  the  absence  of  chemical 
evidence  of  the  nature  of  the  substance  taken.  The  fact  of  a 
poison  having  been  used,  as  well  as  its  nature,  may  be  deter- 
mined by  physiological  and  pathological  evidence,  as  well  as  by 
other  circumstances.  In  the  case  of  Bonellan,  already  referred 
to,  the  only  evidence  of  the  nature  of  the  poison  used,  was  the 
odour  perceived  by  a  non-professional  person.  The  effects 
which  followed  made  up  for  the  want  of  chemical  proof  of  its 
nature.  As  some  objections  have  been  offered  to  the  propriety 
of  a  conviction  in  this  case,  I  may  refer  to  others  -—one  the 
case  of  a  man  named  Thorn,  tried  at  the  Aberdeen  Autumn 
Circuit,  1821,  for  poisoning  a  person  named  Mitchell  with 
arsenic.  No  trace  of  poison  could  be  detected  ;  but  a  convic- 
tion very  properly  took  place  on  evidence  from  symptoms  and 
appearances,  coupled  with  moral  circumstance*  Another 
instance  occurred  at  the  Monaghan  Lent  Assizes,  1841  where  a 
woman  was  convicted  of  poisoning  her  husband,  although  the 
nature  of  the  poison  could  not  be  determined  by  the  mos*  care- 
fully conducted  chemical  analysis.  The  poison  was  considered 
from  the  alleged  taste  and  symptoms,  to  have  been  aconite 

In  Humphreys'  case  (ante,  p.  1 13),  the  medical  and  moral  facts 
rendered  it  clear  that  the  man  had  died  from  the  effects  of  sul 
phuric  acid,  administered  to  him  by  his  wife  ;  but  not  a  trace 
of  this  poison  could  be  detected  in  the  body  of  the  deceased 
although  he  survived  the  effects  only  two  days.  The  iurv' 
however,  were  satisfied,  from  other  proofs,  that  death  had  been 
caused  by  poison,  and  the  wife,  who  committed  the  crime  was 
convicted  and  executed.  In  the  case  of  Br.  Castainq,  who  was 
tried  m  1823,  before  a  French  tribunal,  for  the  murder  of  his 
friend  Ballet,  by  the  administration  of  morphia,  no  trace  of 
the  poison  was  found  in  the  body  by  several  eminent  chemists  ■ 
yet  the  symptoms  and  moral  evidence  were  considered  to  have 
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furnished  satisfactory  proof  of  the  crime,  and  the  prisoner  was 
convicted  and  executed. 

Up  to  the  period  of  the  trial  of  William  Palmer,  for  the 
murder  of  J.  P.  Cook  (May  1856),  the  fact  established  by  the 
above  cases  had  not  been  questioned  by  any  person  pretending 
to  scientific  knowledge.  In  this  case  no  strychnia  was  found, 
although  the  medical  and  moral  circumstances  pointed  clearly 
to  death  from  this  poison ;  and,  taken  as  a  whole,  admitted  of 
no  other  reasonable  explanation.  In  spite  of  the  most  strenuous 
efforts  to  involve  the  question  in  the  mysteries  of  pseudo-chemistry, 
the  prisoner  was  convicted  and  executed. 

It  is  now  a  well-known  and  admitted  fact,  that  a  person  may 
die  from  poison,  and  no  poison  be  found  by  chemical  analysis  in 
the  body.  There  is  a  popular  but  erroneous  notion,  that,  if 
poison  cannot  be  produced  from  a  dead  body  in  a  visible  and 
tangible  form,  then,  supposing  proper  skill  to  have  been 
employed,  the  only  inference  to  be  drawn  is,  that  no  poison 
was  taken,  and  that  death  was  caused  by  disease.  This 
would  be  bringing  the  question  of  death  from  poison  to 
a  very  simple  issue  indeed.  It  would  be  casting  aside  phy- 
siology and  pathology,  and  requiring  our  law-authorities 
to  place  entire  and  exclusive  confidence  in  the  crucible 
and  test-tube  of  the  chemist.  But  has  organic  chemistry, 
with  all  its  modern  advances,  yet  reached  a  point  that  no 
death  can  occur  from  poison,  speaking  generally,  except  the 
poison  be  still  found  either  in  the  stomach,  the  tissues,  the 
blood,  the  excretions,  or  in  all  of  these  parts  at  one  and  the 
same  time  ?  Is  the  poison  of  the  viper  or  rattle-snake  easily 
revealed  by  tests  ?  Can  the  poison  of  rabies,  producing  one  of 
the  most  formidable  convulsive  affections  known,  namely,  hydro- 
phobia, be  detected  in  the  tissues  ?  Are  there  any  chemical 
processes  by  which  the  poison  of  castor-oil-seeds, — of  the  com- 
mon laburnum,  —  of  the  poisonous  fungi  —  of  darnel,  the  sau- 
sage-poison of  Germany,  the  poison  of  the  cenanthe  crocata, 
and  the  Woorara  poison  of  South  America,  —  can  be  separated 
and  demonstrated  to  exist  after  death  in  the  blood,  liver,  or 
tissues  ?  If  not,  then  the  allegation  that  no  person  can  die 
from  poison,  except  the  poison  be  found  in  the  body,  is  a 
mockery,  a  delusion,  and  a  snare,  admirably  adapted  to  cover 
a  multitude  of  secret  deaths  from  poison,  which,  but  for  this 
dogma,  might  be  revealed  by  pathology  and  physiology.  It 
is  all  the  more  dangerous,  because  the  history  of  crime  shows 
us  that  the  arts  of  the  murderer,  especially  of  the  scientific  or 
professional  murderer,  are  daily  becoming  more  refined.  I 
might  add  largely  to  the  list  of  poisons  which  either  by  their 
nature,  by  their  tremendous  power  in  very  small  doses,  or  by 
the  mode  in  which  they  are  introduced  into  the  system,  would 
infallibly  produce  death  without  leaving  a  physical  or  chemical 
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trace  of  their  presence  in  the  body.  I  forbear  to  do  this.  Such 
an  enumeration  would  undoubtedly  serve  my  purpose  of 
refuting  that  which  I  believe  to  have  been  a  gross  and  dan- 
gerous error  on  the  part  of  some  of  the  chemists  who  gave  evi- 
dence for  the  defence  at  the  trial  of  Palmer;  but  it  would  be  at 
the  cost  of  making  public  means  of  death  and  modes  of  per- 
petrating murder  which  it  might  be  dangerous  to  promulgate. 
The  fallacious  doctrine  here  broached  for  the  temporary  purpose 
of  saving  the  life  of  a  wretched  criminal  was,  however,  such  as 
to  receive,  at  least  for  a  time,  a  large  amount  of  popular 
support.  Alarm  was  also  spread  and  allowed  to  pervade  the 
public  mind  by  the  allegation,  that  unless  poisons  were  invaria- 
bly detected  and  separated,  in  cases  of  alleged  poisoning,  any 
innocent  person  might  be  convicted  of  murder  by  poison  when 
death  was  really  due  to  some  latent  disease.  It  is  fortunate 
that  the  jury  in  Palmer's  case  have,  by  their  verdict,  given  the 
death-blow  to  this  novel  and  dangerous  doctrine,  and  have 
shown  that  twelve  men  may  be  as  safely  directed  to  a  just 
decision  by  the  views  of  pathologists  and  physiologists  as  by 
the  assumptions  of  chemists.  This  is  as  it  should  be.  Che- 
mistry may  detect  a  poison  ;  but  it  fails,  without  the  aid  of 
physiology  and  pathology,  to  show  whether  it  was  or  was  not 
the  cause  of  death  ;  and,  in  some  instances,  it  cannot  enable  us 
to  determine  whether  the  poison  was  introduced  into  the  body 
during  life  or  after  death.  Even  with  regard  to  the  poison  in 
question  in  the  case  referred  to, — strychnia, — this  substance  is 
now  so  extensively  employed  as  a  medicine,  that  the  discovery 
of  traces  of  it  in  the  stomach,  blood,  and  tissues  (assuming 
that  the  processes  used  are  satisfactory)  would  not  justify  an 
allegation  of  death  from  poisoning  by  it.  The  symptoms  must 
be  made  known.  The  "  tetanic  complications "  which  it  ordi- 
narily produces  in  the  body  when  taken  in  poisonous  doses 
must  be  clearly  established,  and  a  judgment  must  be  based  on 
these  symptoms.  We  are  not,  therefore,  to  suppose,  as  the 
public  have  been  erroneously  led  to  imagine,  that  toxicology 
and  chemistry  are  convertible  terms,  that  the  finding  of  poison 
in  a  body  is  a  proof  of  death  from  it,  and  the  non-detection  of 
poison  is  a  proof  of  death  from  some  natural  cause.  (See 
Guy's  Hosp.  Hep.,  Oct.  1856.  Poisoning  by  Strychnia,  p.  269.) 
William  Palmer's  case  furnishes  another  illustration,  —  if  any 
were  needed, — that  medical  and  moral,  exclusive  of  chemical 
evidence,  may  suffice  to  procure  conviction  on  a  charge  of 
poisoning. 

It  was  alleged  on  the  occasion  of  this  trial,  that,  to  teach  the 
public  that  a  person  might  die  from  poison  and  no  poison  be 
found  in  the  body,  was  a  doctrine  most  dangerous  to  the  security 
of  life.  Whatever  danger  there  may  be  in  promulgating  the  facts, 
it  is  quite  certain  that  a  greater  danger  mast  attend  the  sup- 
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pression  of  truth  and  the  propagation  of  falsehood.  The  further 
experience  of  Mr.  Herapath  (a  witness  for  the  criminal  Palmer) 
(see  post,  p.  190)  has  now  enabled  him  to  subscribe  to  the  cor- 
rectness of  this  doctrine,  and,  in  one  case  at  least,  to  swear  that 
death  had  been  caused  by  a  poison  of  which,  in  spite  of 
diligent  search,  he  could  find  no  trace  in  the  body  ! 

When  the  other  branches  of  evidence  are  weak  or  defective, 
the  detection  of  poison  by  chemical  analysis  is  of  such  import- 
ance, that  if  it  fail,  an  acquittal  will  follow.  Conjoined  with 
strong  moral  circumstances,  chemical  evidence  will  often  lead  to 
conviction  when  the  appearances  in  the  body  are  entirely 
wanting,  and  the  evidence  from  symptoms  is  imperfect.  The 
great  value  of  chemical  evidence,  in  otherwise  doubtful  cases  of 
poisoning,  is  frequently  shown  in  the  detection  of  poison  in 
bodies  which  are  exhumed  many  months  after  burial,  when  all 
appearances  are  destroyed  by  decomposition.  We  cannot 
therefore  be  surprised  to  find  that  it  is  this  branch  of  evidence 
which  is  deemed  most  satisfactory  to  the  public  mind,  and 
which  is  earnestly  sought  for  by  our  law  authorities  on  charges 
of  poisoning.  The  reason  is,  that  in  most  cases,  in  the  hands  of 
a  trustworthy  analyst,  it  demonstrates  at  once  the  means  of 
death ;  while  symptoms  and  appearances,  deposed  to  by  inex- 
perienced witnesses,  are  fallible  criteria.  Chemists,  however, 
are  not  infallible,  and  instances  might  be  adduced  of  their 
swearing  in  the  most  positive  manner  to  the  presence  of  poison 
in  cases  in  which  they  have  been  afterwards  obliged  to  admit 
that  none  existed  !  They  have,  however,  an  advantage  over  the 
pathologists  in  the  fact  that  the  members  of  the  medical  profes- 
sion generally  are  less  competent  to  judge  of  the  accuracy  of  a 
chemical,  than  of  a  pathological  opinion.  On  the  other  hand  it 
must  be  admitted,  that  some  coroners  are  not  sufficiently  aware 
of  the  importance  of  the  chemical  branch  of  evidence  in  cases  of 
suspicious  death.  In  several  instances,  the  fact  of  poisoning  has 
been  established  by  an  analysis  of  the  contents  of  the  stomach 
long  after  interment,  although  verdicts  of  natural  death  had 
been  previously  returned.  In  order  to  put  a  check  on  the 
secret  destruction  of  life  by  poison  in  this  country,  analyses 
of  the  contents  of  the  stomach  should  be  more  frequently  made. 
Impunity  in  one  instance,  as  a  result  of  a  careless  inquiry,  uni- 
formly leads  to  the  perpetration  of  a  series  of  murders. 

Hides  for  conducting  an  analysis. — Before  proceeding  to  the 
analysis  of  any  suspected  substance,  we  should,  if  possible, 
make  ourselves  fully  acquainted  either  with  the  symptoms  or 
appearances,  or  both,  observed  in  the  person  suspected  to  have 
been  poisoned.  We  may  by  a  knowledge  of  these  facts  deter- 
mine, a  priori,  whether  we  shall  have  to  search  for  a  neurotic, 
irritant,  or  corrosive  substance.  The  kind  of  poison  may  often 
be  predicted  from  the  symptoms  and  appearances,  and  our 
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analysis  directed  accordingly.    I  have,  however,  known  more 
i  than  one  instance,  where  an  irritant  poison  has  been  sought  for 
in  the  contents  of  the  stomach,  when  every  fact  connected  with 
|  the  death  of  the  party,  as  well  as  the  rapidity  with  which  death 
took  place,  tended  clearly  to  show  that  if  any  poison  had  been 
used,  it  must  have  been  one  of  the  pure  narcotics.    It  is  not  un- 
usual to  find  the  examination  of  medical  witnesses  misconducted 
in  courts  of  law,  in  relation  to  the  effects  of, — as  well  as  the  tests 
for  poisons.  The  deceased  may  have  died  from  a  narcotic,  while 
;  questions  relative  to  the  action  of  irritants  alone,  will  be  put  by 
j  the  counsel  for  the  prosecution  and  defence,  or  vice  versa. 

The  chemical  evidence  may  be  divided  into  several  branches. 
The  analysis  may  extend  — 

1.  To  the  pure  poison.  "We  may  be  required  to  state  the 
nature  of  a  substance  (part  of  the  poison  administered)  found  in 
the  possession  of  a  prisoner,  or  lying  near  the  deceased. 

2.  The  analysis  may  be  confined  to  a  portion  of  the  substance 
of  which  the  affected  party  partook  ;  and  here  the  poison  is 
usually  mixed  up  with  liquids  or  solids  of  an  organic  nature. 
The  steps  of  the  analysis  are  then  rather  more  difficult,  a. 
There  may  have  been  various  substances  combined  in  a  meal, 

i  and  the  poison  have  been  mixed  with  one  substance  only.  This 
will  show  the  necessity  for  examining  separately  the  various 
articles  used  at  a  meal,  if  we  wish  to  discover  the  real  vehicle  of 
the  poison,  b.  Symptoms  of  poisoning  may  occur  after  the  eating 
of  a  pudding.    A  part  of  the  pudding  may  be  analysed,  and  no 
poison  discovered  ;  because  the  poison,  instead  of  being  in- 
corporated with  the  dough,  may  have  been  loosely  sprinkled  like 
flour  over  the  exterior  only.  c.  A  similar  circumstance  may  occur 
|  in  the  poisoning  of  a  dish  of  meat.   The  gravy  may  be  poisoned, 
■  and  not  the  meat.  A  case  of  this  kind  occurred  to  Dr.  Christison. 
A  whole  family  was  attacked  with  symptoms  of  poisoning  after 
a  meal  on  roast  beef.    The  meat  was  examined,  but  no  poison 
could  be  discovered.    It  was  then  ascertained  that  the  poison 
had  been  mixed  with  the  gravy,  and  those  who  had  taken  the 
meat  without  the  gravy  suffered  but  slightly.    In  one  instance, 
i  referred  to  me,  arsenic  was  placed  instead  of  salt  on  the  edge  of 
the  plate  of  the  deceased.    (The  Queen  v.  Jennings,  Berks  Lent 
Assizes,  1845.)     No  other  person  experienced  symptoms  of 
|  poisoning  after  the  meal,  except  the  child  who  ate  out  of  that 
I  plate.    In  the  case  of  Bodle,  tried  in  1833,  the  deceased  was 
|  proved  to  have  been  poisoned  by  arsenic  administered  in  coffee. 
The  coffee  was  kept  ground  in  a  bottle,  to  which  every  one  of 
the  family  had  access ;  and  there  could  be  but  little  doubt,  from 
the  circumstantial  evidence,  that  the  poison  had  been  mixed 
"  with  the  coffee  in  this  bottle.   That  which  remained  in  the  bottle 
was  care  fully  examined  by  the  late  Mr.  Marsh,  but  no  trace  of 
I  arsenic  could  be  detected.    The  poison  had  most  probably  been 

N  4 


184 


BRANCHES  OF  CHEMICAL  EVIDENCE. 


mixed  with  the  upper  stratum  only  of  the  powdered  coffee,  and 
the  whole  of  the  poisoned  portion  had  been  used  for  breakfast. 
A  remarkable  fact  was  brought  out  in  the  case  of  the  Queen  v. 
Edwards  (Central  Criminal  Court,  November,  1844).  The 
deceased,  it  was  stated,  had  died  from  drinking  part  of  the 
contents  of  a  bottle  suspected  to  contain  sugar  of  lead, — but  it 
was  proved  that  some  of  the  same  liquid  had  been  drunk  by 
another  person  the  night  previously  without  any  injury  resulting. 
The  medical  witness  explained  this  by  saying  that  the  poison 
existed  as  a  crust  in  the  bottle,  which  might  have  been  detached 
in  one  case  and  adherent  in  the  other.  A  somewhat  similar  case 
is  given  under  the  section  on  Carbonate  of  Lead.  (See  that 
compound,  post.)  Facts  of  this  kind  are  of  some  medico-legal 
importance  :  they  will  often  enable  a  witness  to  explain  certain 
anomalies  in  cases  of  poisoning.  By  bearing  them  in  mind,  it  is 
easy  to  understand,  how  it  is  that  one  or  two  persons  only  will 
suffer  at  a  meal  made  in  common  or  on  the  same  article  of  food, 
while  others  will  escape. 

3.  The  chemical  analysis  may  be  directed  to  the  matters 
vomited  and  evacuated.  In  irritant  poisoning,  a  large  quantity 
of  poison  is  often  expelled  in  this  manner,  and  may  be  detected 
especially  in  the  matter  first  vomited.  In  a  suspected  case,  an 
immediate  analysis  should  be  made  of  the  matters  ejected  from 
the  stomach.  They  may  be  regarded  as  furnishing  to  the 
medical  jurist  the  proofs  required  to  establish  the  corpus  delicti. 

4.  If  death  has  ensued,  an  analysis  of  the  contents  of  the 
stomach  and  intestines  must  be  made.  Supposing  no  vomiting 
to  have  occurred,  or  that  this  has  been  slight,  and  death  has 
taken  place  speedily,  then  we  may  expect  to  find  abundant 
traces  of  the  poison  in  the  viscera.  If  no  poison  should  be  found 
in  the  stomach, — the  contents  of  the  duodenum  and  the  other 
small  intestines,  as  well  as  of  the  rectum,  must  be  separately 
examined.  If  the  poison  cannot  be  detected  in  the  contents  of 
the  stomach  and  intestines,  it  must  be  sought  for  in  the  tissues 
of  the  viscera,  especially  of  the  liver  and  spleen. 

As  a  summary  of  the  various  conditions  under  which  poison 
may  be  discovered  by  chemical  analysis,  it  may  be  stated,  that 
in  the  living  body,  chemical  evidence  is  derivable  from  an  ex- 
amination : — 1.  of  the  matters  vomited.  2.  of  the  evacuations, 
and  3.  of  the  urine  :  in  the  dead  body  poison  may  be  found  free, 
1.  in  the  stomach,  2.  in  the  small  intestines,  3.  in  the  rectum  ;— 
or  absorbed,  4.  in  the  blood,  5.  in  the  liver,  6.  in  the  spleen  and 
kidneys,  7.  in  the  heart,  8.  in  the  lungs,  9.  in  the  muscles. 

It  is  obvious  that  one  or  several  of  these  sources  of  chemical 
evidence  may  be  wanting,  and  it  is  rare  in  any  one  case  of 
criminal  poisoning  that  all  are  open  to  a  medical  witness. 
The  detection  of  poison  in  the  vomited  matters  during  life,  and 
in  the  stomach,  intestines,  liver,  or  other  organs  after  death,  is  of 
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course  the  most  satisfactory  kind  of  chemical  evidence  ;  since, 
ceteris  paribus,  it  is  a  clear  proof  of  poison  having  really  been 
taken.  It  is  difficult  to  admit  the  supposition  that  it  should  have 
been  designedly  introduced  after  death  ;  besides,  in  such  a  case, 
the  absence  of  all  marks  of  vital  reaction,  and  of  any  symptoms 
during  life  indicative  of  poisoning,  would  remove  such  a  suspicion. 
If  the  poison  be  detected  in  the  tissues  of  any  of  the  organs,  and 
due  allowance  be  made  for  imbibition  from  adjacent  organs 
(see  ante,  page  61),  there  can  be  no  doubt  of  its  having  been 
introduced  into  the  body  during  life.  The  presence  of  poison  in 
the  stomach  and  bowels,  or  their  contents,  with  such  marks  of 
vital  reaction  as  are  known  to  be  produced  by  the  particular 
substance,  as  for  instance,  inflammation  in  the  case  of  the 
irritants,  affords  the  strongest  presumptive  evidence  of  death  from 
poison,  open  to  be  rebutted  by  other  proofs  of  death  from  disease, 
under  which  the  deceased  may  have  been  labouring  at  the  time. 

Causes  of  the  non-detection  of  poison. — But  let  us  take  the  case, 
that  chemical  evidence  is  entirely  wanting,  and  that  no  poison  is 
detected  under  any  of  the  circumstances  mentioned  :  if  there  be 
other  facts  to  render  death  from  poisoning  probable,  we  must 
endeavour  to  explain  why  this  important  branch  of  evidence  has 
failed.  There  are  few  medical  jurists  who  have  not  met  with 
cases  in  which,  although  undoubtedly  death  was  occasioned  by 
poison  either  irritant  or  narcotic, — not  a  trace  of  the  noxious  sub- 
stance could  be  detected  in  the  solids  or  liquids  of  the  body.  The 
non-discovery  of  poisons  in  cases  of  poisoning  may  depend  : 

1.  On  the  nature  of  the  poison. — In  the  present  state  of  our 
knowledge,  chemistry,  with  few  exceptions,  furnishes  us  with  the 
means  of  identifying  with  certainty  in  the  dead  body  a  mineral 
poison  only.  The  greater  number  of  vegetable  poisons,  when 
diffused  through  the  body,  are  beyond  the  reach  of  chemical  ana- 
lysis. Botanical  characters  may  sometimes  serve  to  point  out  the 
nature  of  the  substance ;  but  only  in  those  instances  in  which 
the  plant  has  been  swallowed  in  the  state  of  leaves,  roots,  or  seeds. 
If  the  extract  or  inspissated  juice  has  been  administered,  or  if  the 
poison  were  in  the  form  of  infusion,  tincture,  or  decoction,  a 
chemical  analysis  will  commonly  be  of  no  avail.  The  same  re- 
marks apply  to  the  powerful  alkaloids  extracted  from  vegetables. 
It  is  true,  that  there  are  delicate  colour-tests  for  morphia,  strych- 
nia, veratria,  and  a  few  others  ;  but  unless  the  poison  can  be  ob- 
tained in  an  isolated  state,  so  that  its  principal  characters  may  be 
conclusively  determined,  these  are  not  satisfactory  as  a  basis  for 
chemical  evidence  in  cases  of  criminal  or  casual  poisoning.  Some 
poisons  admit  of  no  known  means  of  detection  by  chemical  ana- 
lysis. A  few  slices  of  the  root  of  the  cenanthe  crocata  will 
destroy  life  in  two  hours.  No  poison  of  any  kind  has  hitherto 
been  separated  from  this  plant.  A  similar  remark  may  be  made 
of  the  Ordeal  bean  of  Africa,  and  of  the  decoction  and  infusion 
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of  the  bark  of  laburnum.    Although  doubtless  some  poisonous 
ingredient  of  a  very  active  kind  is  absorbed  and  diffused  with  the 
blood  in  these  cases,  no  chemist  has  ever  pretended  to  extract 
the  subtle  agent.    Like  the  poison  of  rabies  and  of  the  viper,  it 
is  at  present  beyond  the  reach  of  chemical  science.    It  is  to  be 
regretted  that  the  facts  connected  with  the  chemical  evidence  of  i 
poisoning,  have  been  placed  by  some  "  experts  "  in  a  false  light 
before  the  public.    Professor  Casper,  of  Berlin,  in  his  recently 
published  work  (Handbuch  der  Ger.  Med.  1857,  p.  395)  cor- 
rectly observes,  that  modern  chemistry,  with  all  its  progress,  I 
has  left  and  must  leave  many  problems  unsolved  in  reference  to 
the  chemical  analysis  of  the  parts  of  a  body  dead  from  poison.  1 
"There  are  many  poisons,— for  example,  the  alkaloids,  which 
chemical  processes  cannot  discover  in  the  body.    Fortunately  for 
medico-legal  practice  in  Germany,  these  forms  of  poisoning  do 
not  often  present  themselves  to  the  chemist  or  medical  jurist.  But 
there  is  another  reason  for  exposing  that  popular  error  which 
over-estimates  the  value  of  chemical  evidence  in  these  cases. 
Every  one  who  has  studied  the  writings  of  chemists,  must  have 
perceived  how  widely  the  highest  authorities  differ  from  each  other 
as  to  the  best  processes  for  the  detection  of  poison.    Those  who 
are  practically  informed  in  these  matters,  know  that  the  method    1 1 
of  analysis  pursued  by  one,  is  condemned  by  another  as  inefficient.  ■ 
These  considerations  have  induced  me,  and  must  induce  every 
medical  jurist,  to  include  as  a  necessary  part  of  the  evidence  of 
poisoning,  a  combination  of  all  the  circumstances  connected  with 
the  illness  and  death  of  the  deceased."    In  this  country  we  have 
recently  had  the  strange  spectacle  of  men  swearing  to  the  effi-  1 
ciency  of  their  own  processes  of  analysis,  each  being  different 
from  the  other,  and  of  their  being  openly  allowed  to  condemn 
those  pursued  by  witnesses  who  differed  from  them  in  opinion.  • 
If  a  criminal  court  is  to  take  upon  itself  a  judgment  on  such  | 
scientilic  matters,  it  should  at  least  allow  a  right  of  reply  to  those 
whose  processes  of  research  are  attacked.    The  public  generally 
adopt  that  view,  whether  right  or  wrong,  which  may  tend  to  save 
the  life  of  a  criminal. 

^  Poisons  that  are  of  a  highly  volatile  nature  may  be  speedily 
dissipated  ;  so  that  in  a  few  hours,  or  a  few  days  after  death,  | 
none  may  be  discovered.  Alcohol  is  well  known  to  pass  away 
so  rapidly,  that  no  spirituous  odour  may  be  perceived  in  the 
contents  of  the  stomach,  although  the  person  may  have  died 
speedily,  and  the  body  be  inspected  within  six  or  eight  hours 
after  death.  See  Exp.  by  Dr.  Percy  (ante,  p.  74),  in  which 
three  ounces  of  alcohol  had  entirely  disappeared  in  eight  hours. 
Prussic  acid,  chloroform  and  nicotine  may  be  in  like  manner  t 
rapidly  lost  or  decomposed.    (See  Prussic  Acid.) 

2.  Influence  of  vomiting  and  purging.— The  non-detection  of  !  ti 
poison  in  the  viscera,  may  be  owing  to  its  having  been  expelled  si 
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by  excessive  vomiting  and  purging.  In  all  such  cases,  however, 
the  poisonous  substance  ought  to  be  found  in  the  vomited 
.matters,  if  these  are  forthcoming.  In  two  instances  of  poison- 
ling  by  sulphuric  acid, — in  two  of  arsenic,  and  in  one  of  oxalic 
acid,  although  death  took  place  with  the  usual  rapidity,  not  one 
of  these  poisons  existed  in  the  stomachs  of  the  deceased. 
Similar  cases  are  to  be  found  reported  in  most  works  on  medical 
jurisprudence.  (See  cases  of  Humphreys,  ante,  p.  114,  and  Alexan- 
der, p.  38.)  It  may,  however,  be  fairly  inferred  that  in  all  cases  of 
irritant  poisoning,  where  the  vomiting  and  purging  have  been 
slight,  some  portion  of  the  poison  ought  to  be  found  in  the  body, 
if  the  individual  have  died  within  the  average  period,  i.  e.  if  he 
have  not  survived  more  than  two  or  three  days.  Should  none  be 
present  under  these  circumstances,  it  may  be  a  question  whether 
death  was  really  due  to  poison.  It  is  not  probable  that  a 
common  dose  of  arsenic  would  be  entirely  removed  by  absorp- 
tion in  the  course  of  two  or  three  days.  (See  the  case  of  the 
Queen  v.  Hunter,  Liverpool  Lent  Assizes,  1834,  ante,  p.  39.) 
Vomiting  and  purging  cannot  affect  that  portion  of  poison 
which  has  been  absorbed  and  deposited  in  the  organs.  The 
quantity  of  poison  actually  taken  by  deceased  has  not  so  much 
influence  on  the  power  "of  detection  as  the  quantity  which 
remains  in  the  body  at  the  time  of  death.  This  is  subject  to 
great  variation. 

3.  Loss  by  absorption  and  elimination. — Solid  mineral  poisons 
are  usually  detected  without  difficulty,  because  they  are  gene- 
rally administered  criminally  in  large  doses ;  but  in  cases  of 
chronic  poisoning,  i.  e.  where  the  substance  is  administered  in 
small  doses  at  long  intervals,  chemical  analysis  will  sometimes 
fail :  for  the  poison  may  become  entirely  absorbed  and  eliminated. 
Orfila  has  discovered  that  arsenic  and  antimony  are  especially 
liable  to  be  excreted  with  the  urine  ;  arsenic  is  also  eliminated 
in  the  bile  and  in  the  serous  exhalation  of  the  chest.  Thus,  if 
the  dose  of  arsenic  be  small,  if  the  poison  be  taken  in  a  state 
favourable  for  absorption,  i.  e.  in  solution,  or  the  person  survive 
for  a  period  of  two  or  three  weeks,  no  trace  of  the  substance  may 
be  found  in  the  body.  (See  ante,  Elimination  of  Poisons,  p.  38.) 

It  cannot  be  denied,  that  the  great  facility  with  which  chemical 
analysis  is  applied  to  the  detection  of  most  mineral  poisons,  is 
due  to  the  ignorance  of  those  who  criminally  administer  them. 
A  mineral  poison  is  frequently  given  in  the  form  of  a  loose  powder, 
undissolved  ;  and  it  is  then  easily  susceptible  of  analysis.  In- 
stances of  extraordinary  depravity  have,  however,  occurred,  in 
which  persons  have  shown  themselves  to  be  acquainted  with 
these  facts,  and  they  have  endeavoured  so  to  destroy  their  vic- 
tims, as  to  frustrate  the  usual  means  of  detection.  A  case  was 
tried  at  Mayence,  in  which  the  evidence  clearly  proved,  that  the  pri- 
soners had  poisoned  the  deceased  and  several  persons  previously, 
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by  administering  to  them  arsenic  in  a  saturated  solution  in  water. 
One  of  them  confessed  that  she  had  boiled  the  poison  in  water, 
allowed  it  to  cool,  filtered  the  solution,  and  then  administered  it 
by  small  quantities  at  a  time  in  wine,  milk,  gruel,  and  other  liquids. 
On  one  of  these  occasions,  the  dose  of  poison  happened  to  be  so 
large,  that  it  operated  fatally,  — a  circumstance  which  led  to  the 
detection  of  the  crime.  As  it  might  have  been  anticipated,  not  a 
trace  of  arsenic  could  be  discovered  on  analysing  the  contents  of 
the  viscera  of  those  who  had  perished  in  this  manner.  A  case 
somewhat  similar  is  related  by  Dr.  Christison  to  have  occurred 
in  Scotland.  (Op.  cit.  p.  319.)  The  celebrated  Aqua  Toffana 
appears  to  have  been  a  pure  solution  of  arsenic. 

I  have  elsewhere  (ante,  p.  39),  adverted  to  the  case  of  Hunter.  1 
The  time  required  for  the  expulsion  of  arsenic  from  the  body 
was  here  material.    The  deceased  survived  three  days,  and  had 
suffered  during  the  whole  time  from  vomiting  and  purging.  No 
arsenic  was  found.    The  state  in  which  the  poison  was  supposed 
to  have  been  given,  was  not  in  evidence.    It  was  alleged  to  have 
been  administered  in  milk,  which  the  counsel  thought  might  have 
acted  as  an  antidote  to  it ;  but  this  would  not  have  affected  it  I 
chemically,  or  have  prevented  its  absorption.    It  is  possible  that  ! 
violent  vomiting  and  purging  at  intervals,  for  less  than  three 
days,  may  entirely  carry  off  this  poison  from  the  contents  of  the 
stomach  and  bowels.  I  have  met  with  several  instances  in  support 
of  this  rapid  expulsion  of  large  doses  of  arsenic  (G.  H.  Rep.  April 
1837,  p.  79 ) ;  but  had  an  analysis  been  here  made,  absorbed  arsenic 
might  have  been  discovered  in  the  tissues,  supposing  it  to  have 
been  administered  and  to  have  caused  death.    The  exact  time 
which  is  required  for  absorbed  arsenic  to  be  entirely  removed 
from  the  body  by  elimination  is  undetermined  (ante,  p.  39).  I 
have  elsewhere  stated,  that  the  French  medical  jurists  assign  a 
period  of  about  fifteen  days  (survivorship)  for  its  entire  disap- 
pearance from  the  human  body,  when  taken  in  an  ordinary  dose 
(see  p.  40).    That  this  is  not  far  from  the  truth  is  proved  by  the 
case  of  Dr.  Alexander  (see  ante,  p.  38).    This  gentleman  died 
in  sixteen  days  from  the  effects  of  a  large  dose  of  arsenic.  Not 
a  trace  of  either  free  or  absorbed  arsenic  existed  in  the  body.  * 
Alcohol  and  prussie  acid  may  also  entirely  disappear  by  absorp-  \ 
tion,  and  by  elimination  through  the  lungs.    An  instance  was  j| 
communicated  to  me  in  which  a  man  by  mistake  swallowed  1 
forty-five  drops  of  prussie  acid  of  a  strength  of  two  per  cent. 
He  lay  insensible  for  four  hours:  he  then  vomited  and  recovered.  J 
The  vomited  matters  had  no  odour  of  the  poison.    In  the  case  of  | 
Ballet  (see  Mouphia,  post),  although  a  large  dose  of  acetate  j 
of  morphia  had  been  given  to  the  deceased,  no  trace  of  this  j 
poison  was  discovered.    The  poison  is  of  a  soluble  kind  :  there  I 
had  been  much  vomiting  and  purging,  and  deceased  survived  I 
thirty  hours.    (Guy's  Hosp.  Reports,  Oct.  1856,  p.  321.) 
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4.  Decomposition  of  the  poison  in  the  living  hody. — It  has  been 
frequently  a  subject  of  remark  that  in  poisoning  by  opium,  if 
the  person  survive  many  hours,  no  trace  of  the  substance,  either 
as  opium,  morphia,  or  meconic  acid,  has  been  found  in  the  sto- 
mach, bowels,  or  tissues.  Several  cases  of  this  kind  have  occurred 
to  Dr.  Christison  (On  Poisons,  4th  edit.  p.  697),  and  others  of  a 
similar  nature  have  occurred  to  myself.  In  a  case  of  death  from 
I  arsenic  in  April  1858,  I  had  an  opportunity  of  again  examining 
I  this  question.  The  deceased  took,  twelve  hours  before  death, 
five  grains  of  calomel  with  one  grain  and  a  half  of  opium  ;  and 
four  hours  before  death,  two  grains  of  calomel  and  one  and  a  half 
grain  of  opium,  making  three  grains  of  opium  and  seven  grains 
of  calomel.  Mercury  (from  calomel)  was  found  in  large  quantity 
in  the  stomach  and  duodenum,  but  there  was  no  trace  of  meconic 
acid  or  morphia  (opium).  There  was  no  mercury  in  the  lower 
bowels. 

In  August  1857,  I  was  consulted  respecting  a  case  of  alleged 
^poisoning  by  opium,  which  was  the  subject  of  a  trial  for  murder  at 
the  Liverpool  assizes.  A  child  died  under  the  usual  symptoms  of 
narcotic  poisoning,  and  it  was  proved  that  the  mother,  who  was 
charged  with  the  murder,  had  procured  from  a  druggist,  on  the  day 
before  the  death,  one  hundred  drops  of  laudanum.  On  inspection, 
there  was  congest'on  of  the  brain  and  its  membranes,  but  no 
!  natural  cause  of  death.  Mr.  Stone,  of  Manchester,  made  an 
analysis  of  the  stomach  and  viscera.  No  morphia— the  poisonous 
alkaloid  of  opium,  was  found  anywhere:  but  from  one  result  Mr. 
Stone  was  led  to  suspect  the  presence  of  meconic  acid.  He  declined, 
however,  to  speak  positively  to  this,  or  to  state  that  the  result 
unequivocally  proved  the  presence  of  opium  in  the  stomach. 
Although  there  could  be  no  doubt,  from  the  medical  evidence, 
that  death  was  caused  by  opium,  no  morphia  could  be  detected 
in  the  body. 

Prof.  Buchner  has  observed  that  chemical  analysis  has  failed  to 
detect  opium  where  it  had  been  certainly  administered  in  large 
quantity.  Apart  from  the  influence  of  treatment  by  emetics, 
the  stomach-pump  and  purgatives,  which  may  mechanically  re- 
move many  poisons  from  the  body,  there  must  be  other  causes 
to   account  for  the  frequent   disappearance  of  this  poison. 

I  It  has  been  supposed  to  undergo  a  change  in  the  stomach  like 

;  other  organic  substances  ;  and  the  morphia  which  is  absorbed,  is 
believed  by  some  to  be  so  changed  in  its  nature  that  it  cannot  be 

|  detected  in  the  tissues  like  mineral  poisons.    (See  Guy's  Hosp. 

;  Kcports,  Oct.  1856,  p.  129.)  This  theory  of  partial  decomposi- 
tion has  been  also  propounded  with  respect  to  strychnia.  At  the 
trial  of  Palmer  it  was  contended  by  some  of  the  witnesses  that 
no  person  could  die  from  strychnia  without  a  portion  of  the 
poison  remaining  in  the  body  ;  while  others  affirmed  that  there 
might  be  circumstances  which  would  prevent  this  detection  in 
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every  case,—  and  that  removal  by  absorption  and  partial  decompo- 
sition were  among  these  circumstances.  It  is  quite  certain,  from 
facts  since  published  by  Mr.  Horsley,  Dr.  De  Vry,  Dr.  Crawcour, 
and  others  (see  ante,  p.  70),  as  well  as  from  observations  since 
made  by  Drs.  Christison,  Maclagan,  and  Geoghegan,  that  in  some 
cases  of  undoubted  death  from  strychnia,  the  poison  is  either 
not  present  in  the  tissues  at  all,  or  its  condition  is  so  changed 
that  it  cannot  be  recognised  by  its  usual  properties.  These  facts 
are  in  strict  accordance  with  those  which  experience  has  already 
settled  for  other  poisons. 

The  following  case  shows  that  phosphorus  may  entirely  dis- 
appear from  the  body :  — A  trial  took  place  at  the  Bodmin  Assizes 
(Reg.  v.  Beard,  July  1857),  in  which  the  accused  was  charged 
with  the  wilful  murder  of  his  grandchild,  by  poisoning  it  with 
phosphorus.  It  was  proved  that  the  prisoner  had  procured  a  pot 
of  phosphorus -paste,  as  it  is  used  for  destroying  vermin,  on  false 
pretences  ;  and  the  evidence  went  to  show  that  he  had  adminis- 
tered this  paste  on  bread  to  the  deceased,  at  various  times.  The 
child  died  on  the  fourth  day  (April  5th),  under  such  symptoms  as 
phosphorus  would  produce.  The  body  was  buried  on  the  6th,  and 
exhumed  for  inspection  and  analysis  on  the  29th.  Mr.  Herapath, 
of  Bristol,  stated  in  his  evidence  at  the  trial,  that  he  found  the 
stomach  highly  inflamed  and  blistered,  the  membrane  raised  in 
small  vesications.  The  duodenum  was  not  inflamed  but  blistered. 
The  remainder  of  the  intestines  were  generally  in  a  natural  state, 
except  that  there  was  intussusception  at  one  part.  The  lower 
part  of  the  intestines  was  blistered.  He  referred  death  to  irritant 
poison,  and  he  considered  that  poison  to  be  phosphorus.  He 
could  not  find  any  trace  of  it  in  the  body.  In  order  to  account  for 
its  absence,  he  propounded  this  theory: — "Assuming  the  child 
to  have  been  poisoned  by  it,  I  say  that  phosphorus  is  constantly 
being  destroyed  by  the  action  of  the  air,  slowly  burning  and 
passing  into  phosphorous  and  phosphoric  acids  ;  and  I  should 
expect,  after  the  sickness,  that  the  small  quantity  (  ?)  of  phospho- 
rus which  remained  during  a  month's  exposure  in  the  grave, 
and  in  the  opening  of  the  stomach,  would  be  changed  into  those 
acids."  As  these  acids  are  not  volatile,  they  would,  if  thus 
formed,  have  remained  in  the  liquids,  not  to  mention  that  phos- 
phorus is  known  to  chemists  by  a  peculiar  odour,  even  when 
existing  in  very  small  quantities.  Hence  it  is  to  be  inferred  that 
the  best  available  means  were  used  by  Mr.  Herapath,  and  no  phos- 
phorus, and  no  products  of  the  decomposition  of  phosphorus, 
were  found!  There  can  be  no  doubt  that  if  phosphorus  was  there, 
Mr.Herapath  ought  to  have  found  it;  butnot being  there,  it  would 
not  be  justifiable  to  infer  that  the  child  had  not  died  from  the 
effects  of  phosphorus,  although  such  an  inference  might  receive 
support  from  the  chemical  evidence  which  this  gentleman  and 
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(Others  gave  for  the  defence  at  the  trial  of  Palmer.  In  fact,  Mr. 
|Herapath  found  it  either  necessary  or  expedient  in  this  case,  to 
|lay  aside  chemistry  as  altogether  inadequate  to  solve  the  question, 
land  to  base  his  opinion  on  the  symptoms  and  appearances  in 
[the  body  ! 

I    It  is  quite  certain  that  some  poisons  do  undergo  a  change  in 
I  the  blood,  by  which  their  nature  is  so  altered  that  they  can  be  no 
llonger  recognised  by  the  usual  tests.  Drs.  Christison  and  Coindet 
I  could  not  discover  any  oxalic  acid  in  the  blood  of  the  veins  (vena 
Icava)  of  a  dog  which  had  died  in  thirty  seconds  from  the  actual 
I  injection  of  eight  and  a  half  grains  of  that  poison  into  the  femoral 
Ivein  (On  Poisons,  4th  edit.  p.  18),  and  I  believe  that  he  has  fur- 
nished a  true  explanation  of  this  fact  in  stating  that  certain 
poisons  "  either  cause  obvious  changes  in  the  constitution  of  the 
j blood,  and  themselves  undergo  alteration  likewise  ;  or  without 
;the  blood  becoming  appreciably  different  in  its  properties  from 
jthe  healthy  state,  the  poison  undergoes  a  rapid  change  in  the 
molecular  affinities  of  its  elements,  and  so  disappears"  (ibidem). 
If  the  quantity  of  poison  absorbed  be  small,  it  may  wholly  dis- 
appear ;  if  large,  a  portion  may  still  be  detected.    This  observa- 
tion has  been  made  with  respect  to  the  oil  of  bitter  almonds  (see 
;  ante,  page  83). 

Most  organic  poisons  are  used  as  medicines  ;  and  their  bene- 
ficial operation  as  such  is  supposed  to  be  owing  to  changes  which 
they  produce  in  the  blood  and  tissues.  It  is  hardly  probable 
that  they  should  produce  such  changes  without  themselves  un- 
dergoing some  chemical  change.  The  non-detection  of  certain 
organic  poisons,  such  as  strychnia  and  morphia,  in  the  tissues  and 
secretions  of  human  beings  and  animals  poisoned  by  these  alka- 
loids, renders  it  probable  that  they  undergo  some  change  within 
jthe  system.  The  allegation  that  they  have  been  found  in  the 
tissues  and  urine  in  certain  cases,  does  not  at  all  affect  the  nega- 
tive results  above  mentioned. 

5.  Influence  of  the  quantity  taken. — The  power  of  detecting 
t  poison  in  the  dead  body  must  depend,  not  on  the  dose  taken,  but 
I  on  the  quantity  remaining  in  the  stomach  and  other  organs  at 
\  the  time  of  death.  However  large  the  dose,  if  the  person  has 
i  survived  some  hours  or  days,  the  residual  quantity  may  be  very 
i  small.  Again,  the  dose  originally  taken  may  have  been  so  small, 
that  by  the  mere  effect  of  diffusion,  it  may  be  difficult,  if  not 

1 impossible,  to  trace  it.  I  have  elsewhere  published  the  case  of  a 
child  that  died  in  four  hours,  from  the  sixteenth  part  of  a  grain 
of  strychnia,  and  that  of  an  adult  who  died  in  twenty  minutes, 
from  half  agrain  (Guy's  Hospital  Reports,  Oct.  1856,  p.  138).  It 
■  must  be  obvious  that  these  small  quantities,  absorbed  and  diffused 
M  through  the  whole  of  the  body,  would  be  beyond  the  reach  of  such 
»  a  chemical  analysis  as  would  or  ought  to  satisfy  a  Court  of  law  on 
"1  a  charge  of  murder.  Assuming,  in  the  case  of  the  adult,  that  the 
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half  -rain  was  entirely  absorbed,  and  that  it  remained  unchanged 
i TthfbTod,  the  proportion  of  strychnia  in  a  pound  of  that  blood 
would  not  exceed  the  fiftieth  part  of  a  gram  or  , me  eigh  hun 
dredth  of  a  -rain  in  an  ounce  !  In  the  case  of  the  child,  if  none 
we  eUminfted  or  unchanged  in  the  body  the  proportion  would 
b  on  y The  one  two  hundred  and  fortieth  of  a  gram  m  a  pound 
of  Wood  or  about  one  four  thousandth  of  a  grain  m  an  ounce  ! 
I  is  true  that  the  power  of  infallibly  detecting  by  chemical  pro- 
cesses, quantities  smaller  than  these,  has  been  claimed  by  cer- 
tain "  experts,"  but  the  claimants  have  carefully  concealed  from 
the  public  and  profession,  that  their  experiments  referred  _to  he 
pure  poison  out  of  the  body,*nd  not  to  such  small  quantities  dif- 
fused through  the  dead  blood  and  tissues.  The  one  thousandth 
of  1  grain  mav  be,  in  a  certain  sense,  detected  out  of  the  living 
body*,  but  no  "expert  has  yet  given  this  quantity  to  an  animal, 
and  separated  it  again,  or  any  part  of  it,  from  the  blood.  By  one 
chemist,  strychnia  is  said  to  be  eliminated  in  the  urine;  by 
another,  to  be  deposited  in  the  flesh  and  bones  ;  by  a  third,  _  to 
remain  stationary  so  as  to  be  entirely  recoverable  after  having 
done  its  work  as  a  poison  ;  and  by  a  fourth,  to  be  speedily 
thrown  out  of  the  system.  These  inconsistent  statements  show 
that  there  is  a  total  want  of  uniformity  in  the  results  obtamed 
by  the  different  analysts.  , 

In  the  accidental  poisoning  of  infants  by  opium,  the  fatal  dose 
is  frequently  so  small  that  there  can  be  no  reasonable  expecta- 
tion of  finding  any  morphia  or  meconic  acid,  either  m  the  ab- 
sorbed or  unabsorbed  state.    In  one  instance  in  which  I  was  con- 
sulted, a  child,  six  years  of  age,  died  in  thirty-six  hours,  from 
three  quarters  of  a  grain  of  opium,  given  in  divided  doses.    1  he 
quantity  of  morphia  which  killed  this  child,  would  not  at  a 
maximum,  have  exceeded  the  one  tenth  of  a  grain.    Not  a 
trace  either  of  this  alkaloid  or  of  meconic  acid  was  found  m 
the  body.  , 
Infants  have  been  frequently  killed  in  a  few  hours  by  doses  ot 
opiate  preparations  corresponding  to  the  fifth,  the  eighth,  the 
tenth,  and  even  the  twelfth  part  of  a  grain  of  opium,  equivalent, 
in  the  first  case,  to  one  fortieth  of  a  grain,  and  in  the  last  case, 
to  one  ninety-sixth  of  a  grain  of  morphia  !    Dr.  E.  Smith  has 
lately  recorded  a  case  in  which  an  infant,  seven  days  old,  died 
comatose  eighteen  hours  after  having  taken  one  minim  of  tincture 
of  opium.      Symptoms  of  narcotic  poisoning  set  in,  in  about 
half  an  hour,  and  the  child  never  rallied  from  the  effects  of  the 
drug.    Here  not  more  than  one  twelfth  of  a  grain  of  opium, 
corresponding  to  the  hundred  and  twentieth  grain  of  morphia, 
destroyed  life  (Medical  Times  and  Gazette,  April  15th,  1854, 
p.  386).    Is  it  to  be  supposed,  in  reference  to  such  cases,  that 
even  if  there  were  no  absorption  and  diffusion  of  the  morphia 
through  the  body  of  the  child,  a  chemist  could  separate  this 
minute  quantity  of  morphia  from  the  stomach  ?    If  a  man  ven- 
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tured  to  assert  this,  no  one  who  knows  practically  the  properties 
of  opium  would  believe  the  assertion.  The  doctrine  that  morphia 
must  in  all  cases  be  found,  before  death  is  attributed  to  opium 
would  lead  to  wholesale  infanticide,  without  any  chance  of 
proving  the  perpetration  of  the  crime. 

When  the  poison  is  of  a  nature  to  be  easily  detected,  the 
quantity  taken  may  have  been  so  small  that  none  will  be 
found  after  death.  Dr.  Edwards  has  reported  the  cases  of  five 
caildren  poisoned  by  coloured  sweetmeats  :  the  poison  had  been 
taken  in  very  small  quantity  and  in  repeated  doses.  Three 
■fed,  but  arsenic  was  found  only  in  the  stomachs  of  one  of  these 
(rnarm.  Journal,  February  1857,  p.  417). 

6.  Decomposition  and  loss  of  the  poison  in  the  dead  body.—  Al- 
though poisons  may  remain  in  the  body  at  the  time  of  death 
mi  some  are  liable,  either  to  become  altered,  or  to  disappear 
during  the  progress  of  the  putrefactive  process.  Soluble  poisons 
contained  in  the  viscera  are  soon  lost.  I  have  found  in  the 
stomach  no  trace  of  a  large  dose  of  oxalic  acid  given  in  solution 
to  an  animal  which  had  been  buried  twenty-eight  days.  Some 
organic  poisons  easily  undergo  decomposition  :  while  mineral 
poisons  resist  change.  Thus  it  is  well  known  that  arsenic  if 
taken  as  a  solid,  may  be  found  after  manv  years.  How  long 
absorbed  arsenic  may  remain  in  the  soft  organs  it  is  not  easy  to 
say.  I  have  found  it  after  two  years'  interment ;  but  the  result 
ot  an  analysis  must  depend  materially  on  the  quantity  which 
happens  to  be  retained  by  the  organs  at  the  time  of  death  If 
this  should  have  been  small,  it  may  not  be  discovered  when  the 
body  has  been  buried  for  a  long  period. 

In  general,  the  residuary  arsenic  found  in  the  stomach  or 
bowels  of  a  putrefied  body,  is  partially  converted  to  yellow  sul- 
phuret  or  orpiment.  This  substance  dyes  deeply  the  coats  of  the 
stomach  or  intestines,  so  that  yellow  spots  may  be  sometimes  seen 
on  the  outside.  The  diaphragm  and  other  viscera  in  contact  with 
I  the  stomach  are  also  stained  yellow.  The  sulphur  resulting  from 
I  the  putrefaction' of  the  soft  parts  produces  this  conversion  -  but  it 
is  never  complete.  The  indigo  or  soot  with  which  arsenic  is  now 
coloured,  is  not  liable  to  change  ;  and  it  is  proper,  when  arsenic 
is  found  in  a  stomach,  that  the  colouring  ingredient  should  be 
looked  for.  The  proportion  of  colouring  matter  mixed  with 
arsenic  is  always  small,  amounting  to  about  three  per  cent  for 
indigo,  and  about  six  per  cent,  for  soot.  Being  lighter  than  the 
mineral  it  may  be  washed  away,  and  carried  off  by  vomiting 
and  purging  during  life  ;  hence,  although  arsenic  mavbe  found* 
the  colouring  matter  may  not  be  present.  In  one  case  in  which 
mdigo-arsemc,  and  another  in  which  sooty  arsenic  had  been 
taken,  no  trace  of  the  colouring  matter  was  found  in  either 
I  stomach,  although  arsenic  was  present  in  the  proportion  of 
several  grains.  r 
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The  salts  of  iron  are  generally  found  in  a  putrefied  body  I 
in  a  state  of  black  sulphuret,    Late  researches  have  shown  ; 
that  strychnia  is  not  destroyed  or  materially  changed  in  its 
properties  by  putrefaction  (Guy's  Hosp.  Reports,  Oct.  1856,  p. , 
393),  and  this  property  of  resisting  decomposition  may  apply  to 
other  pure  alkaloids.    With  respect  to  prussic  acid,  its  great 
volatility  must  be  a  bar  to  its  detection  in  the  body,  for  a  long 
period  after  death.    The  vapour  of  this  acid  easily  traverses 
wet  or  dry  animal  membranes,  and  in  contact  with  ammonia 
and  sulphuretted  hydrogen,  as  results  of  putrefaction,  it  may  be 
transformed  into  sulphocyanide  of  ammonium,  and  its  usual 
properties  destroyed.  According  to  Mr.  Herapath  it  is  by  reason 
of  tins  conversion  that  prussic  acid  rapidly  disappears  in  the  dead 
bodv,  and  he  advises  that  sulphocyanic  acid,  or  a  sulphocyanide, 
should  be  sought  for  in  the  blood.    In  a  case  of  poisoning  by  oil 
of  bitter  almonds  he  states  that  two  months  after  death  he  foundl 
no  trace  of  prussic  acid  in  the  stomach  or  intestines,  but  upon 
analysing  the  blood,  although  he  could  not  prove  the  presence 
either  of  oil  of  almonds  or  free  prussic  acid,  he  was  able  to  detecti 
a  small  quantity  of  hydrosulphocyanic  acid,  or  an  alkaline  sul- 
phocyanide ;  and  from  this  he  came  to  the  conclusion  that  the 
deceased  had  poisoned  herself  with  prussic  acid,  oil  of  bitter 
almonds,  laurel  water,  or  some  other  similar  compound !  (Chemist., 
1854,  i.  321).    As,  however,  in  this  case  there  was  no  prussic 
acid  in  the  stomach,  intestines,  or  blood,  it  was  a  pure  specula-  j 
tion  to  refer  the  presence  of  traces  of  sulphocyanic  acid  in  the  j 
blood  to  the  decomposition  of  prussic  acid  taken  two  months 
before!    If  the  poison  had  entirely  escaped  from  the  stomach,! I 
it  is  far  more  probable  that  it  had  escaped  from  the  blood.  A 
reliance  upon  the  discovery  of  a  sulphocyanide  under  such  cir-i  I 
cumstances,  might  give  rise  to  a  dangerous  fallacy  ;  this  com-|l 
pound  naturally  exists  in  the  saliva  ;  it  may  find  its  way  intdi 
the  stomach,  or  be  a  product  of  decomposition  in  the  blood  j 
Nothing  but  the  discovery  of  prussic  acid  itself  should  be  con-J 
sidered  as  furnishing  satisfactory  evidence. 

Objects  of  a  chemical  analysis. — A  chemical  analysis  iff 
commonly  directed  in  toxicology  to  the  determination  of  the 
following  points: — 1.  The  nature  of  the  poison.  2.  The  propor- 
tion, or  quantity,  in  which  it  has  been  taken.  3.  The  solutior 
of  certain  questions  connected  with  the  criminal  administration 
of  poison. 

1.  The  nature  of  the  poison  and  the  probable  quantity  ad- 
ministered, arc  usually  stated  in  an  indictment ;  but  it  is  notabso 
lately  necessary  for  conviction  that  the  substance  thus  stated 
should  be  proved  to  have  been  that  which  was  actually  administered 
There  were  some  medical  difficulties  formerly  connected  with 
this  subject,  since,  on  an  indictment  for  poisoning.it  was  always 
necessary  to  prove  that  death  was  caused  by  poison  ;  but  the 
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person  may  be  indicted  for  murder,  and  the  proof  of  the  means 
of  death  is  not  now  indispensable.  By  the  statutes  14  and  15 
Vic  cap.  100,  s.  4,  it  shall  not  be  necessary  "to  set  forth  the 
manner  in  which,  or  the  means  by  which  the  death  of  the  de- 
ceased was  caused  ;  but  it  shall  be  sufficient  in  every  indictment 
for  murder,  to  charge,  that  the  defendant  did  feloniously,  wilfully, 
and  of  his  malice  aforethought,  kill  and  murder  the  deceased." 
It  must  be  shown  that  the  substance  or  substances  administered 
were  of  a  noxious  or  poisonous  nature,  and  either  caused  or 
accelerated  death. 

2.  The  quantity  of  poison  administered  is  generally  stated 
conjecturally ;  but  when  any  portion  of  the  original  vehicle  of 
the  poison  is  discovered,  it  is  in  the  power  of  a  witness  to 
give  a  tolerably  accurate  opinion   of    the  quantity  taken 
Thus,  all  solid  substances  given  for  analysis  should  be  first 
weighed,  and  all  liquids  measured: — a  quantitative  analysis 
i    may  then  be  performed  at  any  subsequent  period.     The  chief 
\     question  in  law  in  regard  to  the  quantity  of  poison  is  : — whether 
I    it  was  sufficient  to  destroy  life,  or  to  produce  any  serious  effects? 
The  malicious  intention  of  a  prisoner  is  often  to  be  inferred 
from  the  quantity  of  poison  existing  in  the  substance  admi- 
nistered.   A  case  occurred  some  years  since,  in  which  a  man 
was  capitally  indicted  for  administering  oxalic  acid  with  intent 
to  murder.    The  poison  was  introduced  into  coffee,  served  for 
the  prosecutor's  breakfast.    There  could  be  no  doubt  of  its  pre- 
sence ;  but  on  estimating  the  quantity,  Mr.  Barry  discovered 
that  it  was  only  in  the  proportion  of  about  ten  grains  to  a  pint, 
a  quantity  which  he  considered  insufficient  to  produce  any  serious 
effects  on  the  body.    The  prisoner  was  acquitted  ;  but  it  is  ob- 
vious, that  had  the  proportion  been  an  ounce  to  a  pint,  the  malice 
of  the  act  would  have  been  apparent.    This  case  shows  that  a 
medical  jurist  must  not  be  content  with  merely  determining  the 
presence  of  poison  in  suspected  liquids, — he  should  also  deter- 
mine the  quantity.    The  law  presumes  upon  the  innocence 
rather  than  upon  the  guilt  of  an  accused  party,  when  the  evidence 
fails  in  showing,  from  the  small  quantity  of  the  substance  adminis- 
tered, that  the  act  was  malicious.    If  a  man  gave  to  another  a 
few  drops  of  sulphuric  acid  in  a  large  quantity  of  water,  we 
should  not  infer  that  his  intention  was  to  murder;  but  if  he  ad- 
ministered a  large  quantity  of  the  acid  in  an  undiluted  state,  the 
malice  of  the  act  would  be  at  once  apparent.    Presumptions  of 
this  kind  must,  of  course,  be  affected,  as  well  by  the  nature  of 
the  poison,  as  by  the  moral  circumstances  adduced  in  evidence. 
A  "prisoner  has  sometimes  alleged  in  his  defence,  that  he  did 
not  know  the  substance  to  be  a  poison,  and  that  he  did  not 
administer  it  with  intent  to  kill.    The  law,  however,  properly 
infers  that  the  highly  destructive  properties  of  such  substances 
O  2 
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as  arsenic  or  corrosive  sublimate,  must  have  been  well  known  to 
the  prisoner,  if  an  adult,  by  common  repute. 

It  need  hardly  be  observed,  that  the  quantity  remaining  in  the 
stomach,  or  the  portion  of  absorbed  poison  deposited  in  the  tissues, 
can  give  no  idea  of  the  quantity  actually  taken  by  the  deceased: 
since  more  or  less  of  the  poison  may  have  been  removed  by 
violent  vomiting  and  purging  as  well  as  by  elimination.  But 
the  quantity  found  free  in  the  stomach  and  bowels,  even  after  a 
portion  has  been  thus  lost,  is  often  more  than  sufficient  to  destroy 
the  life  of  a  human  being.    It  is  singular  that,  notwithstanding 
the  existence  of  these  very  obvious  and  natural  causes  for  the 
removal  of  a  poison  from  the  stomach,  barristers  should  so  fre- 
quently address  the  inquiry  to  a  medical  witness — whether  the 
quantity  of  poison  found  in  the  body  was  sufficient  to  cause  I 
death  ?    Whether  this  question  be  answered  in  the  affirmative 
or  negative,  is  a  matter  which,  medically  speaking,  cannot  at  all 
affect  the  case,  since  either  no  traces  of  poison,  or  but  a  very  small 
portion,  may  be  found  in  the  viscera,  and  yet  the  deceased  may  I 
have  assuredly  died  from  its  effects.  Absorbed  arsenic,  as  it  exists  1 
in  the  tissues,  is  never  found  except  in  very  minute  proportion, 
a  proportion  commonly  insufficient  to  destroy  the  life  of  another.  | 
(See  ante,  p.  35.)    Hence,  whether  much  or  little  be  detected,  I 
the  ohject  of  this  question  is  not  very  apparent ;  since  the  fact 
of  death  having  been  caused  by  poison  does  not,  in  the  least  J 
degree,  depend  upon  the  precise  quantity  which  happens  to  re-  J 
main  in  a  dead  body.    It  has  been  truly  remarked  by  Orfila,  in 
regard  to  arsenic,  and  it  equally  applies  to  all  poisons,  that  that 
portion  which  is  found  in  the  stomach  is  not  that  which  has 
caused  death ;  but  the  surplus  of  the  quantity  which  has  already 
produced  fatal  effects  by  its  absorption  into  the  system.  The 
inquiry  should  therefore  be  directed  to  the  probable  quantity 
of  poison  taken ;  not  to  how  much  remains  in  the  body. 

This  question  is  one  of  more  importance  than  may  at  first  sight 
appear.  There  is  scarcely  a  trial  for  criminal  poisoning,  in  which 
it  is  not  put  to  a  medical  witness,  either  by  the  judge,  or  the 
counsel  for  the  prosecution  or  defence.  Supposing  poison  to  be 
found  in  the  stomach,  but  not  in  sufficient  quantity  to  destroy 
life, — is  it  therefore  to  be  assumed  that  the  person  did  not  die 
from  its  effects  ?  This  would  be  equal  to  laying  down  the 
doctrine,  in  face  of  the  most  indisputable  evidence  to  the  con- 
trary,— that  poisons,  when  taken  into  the  body,  are  never  liable 
to  be  expelled  by  vomiting  or  purging,  or  to  be  removed  from 
the  stomach  by  absorption  and  carried  out  of  the  body  by  elimina- 
tion. The  real  object  of  a  toxicologist  is  to  discover  the  poison 
by  clear  and  undoubted  evidence.  If  more  than  sufficient  to 
cause  death  be  found  in  a  dead  body,  then  the  dose  must  have 
been  larger  than  was  necessary ;  but  if  this  proof  be  always 
required,  what  is  to  become  of  those  cases  of  criminal  poisoning 
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in  which  the  prisoner  administers  a  dose  only  just  sufficient  to 
destroy  life,  or  in  which  the  deceased,  by  the  strength  of  his 
constitution,  happens  to  survive  the  effects  for  some  days  or 
weeks,  and  ultimately  dies  of  exhaustion  ?  No  poison  would 
be  detected  under  these  circumstances.  (See  the  case  of  Dr. 
Alexander,  ante,  p.  38.)  Orfila  has  most  completely  demonstra- 
ted the  fallacy  of  this  objection  to  medical  evidence,  and  the 
danger  of  a  Court  of  law  relying  upon  it.  (See  Ann.  d'Hyg., 
1845,  i.  347  ;  also  Toxicologic,  ii.  731.) 

As  an  illustration  of  the  kind  of  cross-examination  which  a 
medical  witness  must  be  prepared  to  undergo  on  this  question, 
I  subjoin  an  extract  from  the  report  of  the  trial  of  Reg.  v.  Palmer 
(May,  1856).  Sergeant  Shee,  in  directing  his  questions  to  me, 
thus  deals  with  the  matter  ; — 

"  Q.  Have  you  not  told  me  to-day  that  the  quantity  of  anti- 
mony that  you  found  in  Cook's  body  was  not  sufficient  to  account 
for  death  ?  A.  Perfectly  so  ;  but  what  was  found  in  Cook's 
body  was  not  all  that  he  took  ;  if  a  man  takes  antimony — Q. 
Do  you  wish  to  add  to  your  testimony  ?  A  I  do,  because  I  see 
it  is  only  a  little  misunderstanding  :  if  a  man  takes  antimony, 
it  produces  these  effects ; — first  he  vomits,  by  which  some  passes 
out  of  the  body  ;  some  may  escape  by  the  bowels  ;  there  is  a 
great  deal  that  passes  off  at  once  by  absorption,  and  is  carried 
out  with  the  urine.  I  find  by  the  experiments  of  Orfila,  upon 
whom  we  are  all  inclined  to  rely,  that  in  from  four  to  seventeen 
hours,  antimony  is  found  passing  out  by  the  urine. — Q.  Do  you 
mean,  on  your  oath,  to  say,  from  such  traces  of  antimony  as  you 
found  in  Cook's  body,  you  were  justified  in  stating  that  your 
opinion  was  that  his  death  may  have  been  caused  by  antimony  ? 
A.  Positively  and  decidedly  so  ;  the  amount  found  in  his  dead 
body  affords  not  the  slightest  criterion  of  what  he  may  have 
swallowed  while  living.  I  have  sometimes  foiwid  in  a  body  less 
arsenic  than  would  account  for  death. — Q.  But  if  the  amount 
found  is  not  the  slightest  criterion  of  what  may  have  been  ad- 
ministered, how  does  that  justify  you  as  an  analytical  chemist, 
in  stating  your  opinion  that  so  small  a  quantity  may  have 
caused  death  ?  A.  I  have  not  said  what  quantity  may  have 
caused  death.  I  have  said  a  certain  quantity  was  found  in  his 
body,  which  may  have  been  the  residue  of  what  had  caused 
death."   (The  Queen  v.  rainier,  Report  of  Trial,  p.  143.) 

The  fallacies  connected  with  this  line  of  examination  must 
be  apparent.  In  no  death  from  antimony  yet  recorded,  has  such 
a  quantity  of  this  substance  been  found  in  a  body  as  would  suf- 
fice to  kill  another  person!  When  given  in  divided  doses, — as 
the  evidence  proved  that  it  had  been  given  in  the  case  of 
Cook, — and  there  has  been  violent  vomiting  in  the  intervals,  it 
is  not  probable  that  small  doses  would  accumulate  and  remain 
in  the  stomach  and  intestines  for  a  week.  Such  questions,  there- 
o  3 
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fore,  were  only  calculated  to  conceal  the  truth,  and  mislead  the 
jury. 

The  fallacy  based  on  this  inquiry  is  not  confined  to  lawyers. 
Some  medical  men,  even  of  good  professional  standing,  have 
paid  so  little  attention  to  the  subject  of  toxicology,  that  if  the 
quantity  of  poison  remaining  in  a  dead  body  were  less  than  that 
which  is  usually  described  as  a,  fatal  dose,  they  would  be  prepared 
to  say  that  death  was  not  caused  by  poison.  They  expect  either 
that  the  whole  dose  swallowed  should  remain  in  the  body  as 
evidence  against  the  administrator,  or  that  vomiting,  purging, 
and  absorption  are  so  nicely  adjusted,  that  to  meet  their  theory, 
these  functions  are  wholly  arrested  when  the  quantity  is  reduced 
to  a  minimum  fatal  dose.  The  half-grain  of  antimony  found  in 
the  body  of  Cook  might,  however,  be  taken  to  represent  the  residue 
(at  the  time  of  death)  of  ten,  twenty,  or  one  hundred  grains  of 
tartar  emetic  taken  during  life !  In  spite  of  this  obvious  inference, 
Sergeant  Shee  was  allowed  on  this  occasion  to  mystify  the  facts 
and  to  place  the  matter  before  the  jury  as  if  the  half-grain  found 
in  the  dead  body  was  the  whole  quantity  of  antimony  that  de- 
ceased could  have  taken,  and  as  this  residue  did  not  amount 
to  a  fatal  dose  for  another  person,  it  was  insufficient  to  account 
for  the  deceased's  death  !  Some  of  his  medical  advisers  appear  to 
have  adopted  the  same  view,  since  they  represented  it  as  a 
question  whether  half  a  grain  of  antimony  could  or  could  not 
account  for  the  death  of  the  deceased.  Either  ignorantly  or 
designedly,  they  entirely  overlooked  the  fact  that  there  had  been 
severe  vomiting  at  intervals  some  days  before  death,  and  that 
such  vomiting  could  not  take  place  without  the  expulsion  and 
loss  of  a  portion  of  the  substance  taken. 

When  the  quantity  of  poison  found  in  a  dead  body,  either  in  the 
free  or  absorbed  state,  is  small,  it  is  of  course  a  fair  question 
whether  it  may  not  be  the  remains  of  doses  given  medicinally,  and 
without  criminal  intention.  Arsenic  and  antimony  are  frequently 
used  in  medicine  ;  and  if  a  person  dies  while  taking  Fowler's 
mineral  solution,  or  solution  of  tartar  emetic,  one  or  both  of 
these  metals  may  be  found  in  the  stomach  or  deposited  in  the 
liver.  I  am  informed  that  in  the  Fen-districts  Fowler's  solution 
of  arsenic  is  much  used  by  the  poor  as  a  preventive  of  ague ; 
and  that  they  readily  procure  it  from  druggists  for  domestic 
use  without  a  medical  prescription.  Accidents  sometimes 
occur  to  children  by  reason  of  an  overdose,  given  with  innocent 
intention.  Small  quantities  of  mercury  are  not  unfrequently 
found  in  examining  the  livers  of  persons  who  have  died  after 
medical  treatment.  The  taking  of  a  dose  of  calomel,  or  blue 
pill,  shortly  before  death,  may  account  for  this.  In  the  incinera- 
tion of  a  liver,  a  small  quantity  of  copper  or  lead  may  be  dis- 
covered—introduced accidentally  during  life.  Opium,  morphia, 
strychnia,  or  prussic  acid,  may  be  thus  found  in  the  body  of  a 
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person  who  has  died  suddenly  while  taking  any  one  of  these 
poisons  medicinally.  We  are  bound,  therefore,  to  consider  before 
we  place  any  reliance  on  such  chemical  evidence  as  "minute," 
"  distinct "  or  "  unequivocal  traces  "  of  poison,  whether  medicinal 
use  or  accidental  introduction  may  not  account  for  the  discovery. 
Who  prescribed  the  medicine?  For  what  was  it  prescribed? 
What  were  the  symptoms  preceding  death  ?  When  the  case  is 
really  of  that  innocent  complexion  which  some  barristers  are 
inclined  to  assign  to  it,  from  the  small  quantity  of  poison  found, 
there  will  be  no  difficulty  in  obtaining  answers  to  these  questions. 
In  Woofers  case  (ante,  page  107 )  the  medical  men  did  not  prescribe 
arsenic,  and  the  deceased,  at  least  some  time  before  she  died, 
could  not  have  had  access  to  arsenic.  In  Cook's  case  the  medical 
men,  called  in  by  the  criminal,  did  not  prescribe  antimony,  and 
would  not  have  prescribed  it  medicinally  under  the  circum- 
stances. Deceased  had  no  access  to  antimony,  and  there  was 
no  reason  for  his  taking  it  secretly.  He  was  sick  when  the 
murderer  was  about  him,  and  the  sickness  abated  in  his  absence. 
The  presence  of  even  a  small  quantity  of  antimony  in  his  dead 
body,  therefore,  at  once  explained  that  for  which  no  other 
theory  could  satisfactorily  account. 

We  may  now  take  the  converse  proposition, — a  large  quan- 
tity of  poison  may  be  found  in  a  dead  body,  both  in  the 
free  and  absorbed  state.  What  then  is  the  inference  ?  Under 
these  circumstances,  no  theory  of  medical  treatment,  or  of  the 
innocent  use  of  medicine,  would  be  applicable.  In  a  case  of  this 
kind,  the  cause  of  death  may  admit  of  no  dispute ;  not  because 
the  residuary  quantity  of  poison  is  large,  but  because  the  symp- 
toms under  which  the  person  suffered,  and  the  appearances,  may 
be  such  that  there  is  no  room  for  doubt.  A  medical  man  must 
remember  that  a  large  quantity  of  poison  may  be  injected  into 
the  stomach  or  rectum  after  death.  Such  a  state  of  things  would 
be  indicated  by  the  absence  of  symptoms  and  appearances. 
These  contingencies  tend  to  show  how  important  it  is  that  we 
rely  not  too  strongly  or  implicitly  on  mere  chemical  results. 
The  discovery  of  absorbed  poison  removes  any  difficulty  in  re- 
spect to  injection  after  death,  and  proves  that  the  poison  entered 
the  body  during  life,  provided  we  have  satisfied  ourselves  on 
the  conditions  for  cadaveric  imbibition,  elsewhere  pointed  out 
(ante,  page  61).  The  quantity  of  residuary  poison  found 
in  a  dead  body  has  been  supposed  to  throw  a  light  upon  another 
important  branch  of  medico-legal  inquiry  :  namely,  whether  the 
act  of  poisoning  was  one  of  murder  or  suicide.  A  large  quantity 
is  considered  to  indicate  a  conscious  and  deliberate  swallowing 
of  the  poison,  and  under  certain  limitations  this  is  no  doubt 
correct.  When  the  poison  is  either  in  a  liquid  or  solid  form, 
and  when  it  has  a  very  strong  taste  and  odour,  it  is  difficult  to 
come  to  the  conclusion  that  it  could  have  been  taken  unknown 
o  4 
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ingly.  In  the  case  of  Mr.  Sadleir  there  was  reason  to  believe, 
from  the  large  quantity  of  essential  oil  of  bitter  almonds  found 
in  the  body,  that  the  deceased  must  have  swallowed  many 
ounces-  A*  large  dose  of  this  oil  could  not  be  taken  unknow- 
ingly. In  the  section  on  Arsenic  will  be  found  a  case  in  which 
a  man,  cet.  twenty-two  years,  swallowed  from  four  to  six  ounces 
( if  arsenic.  He  died  in  four  hours,  having  suffered  from  vomiting 
and  purging.  After  death,  two  ounces  of  arsenic  were  found  in 
his  stomach.  The  poison  may  be  poured  down  the  throat  while 
the  person  is  sleeping,  as  in  the  case  of  Humphreys  (ante,  page 
114),  or  it  may  be  forcibly  introduced  into  the  mouth,  as  in  the 
case  of  Fougiiies  for  whose  murder  the  Count  Bocarme  was 
executed  in  Belgium  ;  but  these  modes  of  administration  inva- 
riably lead  to  detection. 

The  question  arising  from  the  discovery  of  a  large  quantity 
of  arsenic  in  the  stomach,  was  first  seriously  raised  in  the 
case  of  Madeline  Smith  (Edinburgh  Court  of  Justiciary,  July 
1857).  The  deceased,  L'Angelier,  died  from  the  effects  of 
arsenic  under  the  usual  symptoms  of  vomiting  and  purging, 
in  from  ten  to  twelve  hours  after,  it  is  believed,  the  poison  had 
entered  his  body.  Although,  from  an  absence  of  suspicion  at 
the  time  of  the  illness,  the  vomited  matters  were  not  examined, 
there  can  be  no  doubt  that  some  arsenic  must  have  been  ejected 
with  them.  On  an  inspection  of  the  body,  Dr.  Penny  found 
eighty-eight  grains  of  arsenic  in  the  stomach  and  its  contents, 
irrespective  of  a  portion  contained  in  the  intestines  and  the 
quantity  deposited  in  the  viscera  (Report  of  Trial,  p.  51).  Dr. 
Christison  stated,  in  cross-examination,  that  he  did  not  recollect 
any  case  of  a  person  murdered  by  arsenic  in  whose  stomach  so 
much  as  eighty-eight  grains  had  been  found  after  death.  At 
the  same  time  he  admitted  that  a  large  quantity  might  be  ad- 
ministered in  certain  articles  of  food,  e.  g.  cocoa ;  and  that  a 
much  larger  quantity  must  have  been  swallowed  by  deceased 
than  was  found  in  his  stomach.  This  was  made  a  turning  point 
of  the  defence  ;  it  was  contended  that  so  large  a  dose  could  not 
have  been  taken  unknowingly,  and,  therefore,  that  it  indicated 
suicide.  The  learned  counsel  argued:  —  "It  is  a  dose  which, 
so  far  as  experience  goes,  never  was  successfully  administered 
by  a  murderer.  There  is  not  a  case  on  record  in  which  it  has 
ever  been  shown  that  a  person  administering  poison  to  another, 
succeeded  in  persuading  him  to  swallow  such  a  quantity."  It 
need  hardly  be  remarked  that  persuasion  has  nothing  to  do  with 
this  inquiry.  Could  a  man  unknowingly  take  so  large  a  dose,  if 
secretly  administered  by  another  ?  Generally  speaking,  persons 
arc  destroyed  by  a  much  smaller  quantity  than  was  here  found  ; 
but  Dr.  Christison,  since  the  trial,  has  placed  on  record  a  case 
of  murder  by  arsenic,  in  which  from  ninety  to  one  hundred 
grains  of  this  poison  were  found  in  the  stomach  after  death!  The 
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person  had  survived  from  five  to  seven  hours,  and  there  had 
been'  frequent  vomiting  of  a  yellowish  or  greenish  liquid  during 
this  period.  The  arsenic  was  administered  in  whiskey-punch 
with  sugar,  and  it  was  kept  in  suspension  by  constant  stirring 
(Edinburgh  Monthly  Medical  Journal,  December,  1857,  p.  481, 
and  Pharmaceutical  Journal,  January,  1858,  p.  382).  Had  this 
case  been  brought  forward  at  the  trial  ofM.  Smith,  the  facts  would 
have  neutralised  a  part  of  the  defence  on  which  the  public  were 
induced  to  place  a  great,  but  wholly  unjustifiable,  reliance.  No 
medical  jurist  could  admit  that  the  discovery  of  eighty-eight 
grains  (only  half  a  tea-spoonful)  of  arsenic  in  the  stomach  was 
inconsistent  with  an  act  of  homicidal  administration  ;  and  yet 
the  defence  rested  in  a  great  degree  on  this  very  slender 
point. 

3.  The  administration  of  poison.  A  careful  analysis  may  oc- 
casionally throw  light  on  the  question  —  who  administered  the 
poison  ?  In  the  case  of  Humphreys  (ante,  p.  114)  the  discovery 
of  sulphuric  acid  on  the  night-dress  of  the  prisoner  was  an  im- 
portant fact  to  identify  the  woman  as  the  person  who  had  ad- 
ministered the  poison.  In  the  case  of  Waaler  (ante,  p.  107), 
arsenic  was  found  in  a  syringe  used  for  the  purpose  of  injection. 
This  proved  not  only  how  the  poison  had  been  administered  to 
the  deceased,  but  it  had  a  tendency  to  fix  the  crime  on  a  par- 
ticular person.  In  Hartley's  case  ( Central  Criminal  Court,  May, 
1850)  the  prisoner,  a  girl,  was  charged  with  attempting  to  ad- 
minister oil  of  vitriol  in  coffee  to  her  father.  The  prisoner 
usually  made  the  coffee  for  breakfast,  and  would  then  have  bad  an 
opportunity  of  adding  it  to  the  liquid.  It  might,  however,  have 
been  mixed  with  the  coffee  in  the  cup  after  it  had  been  poured 
out ;  ana,  in  this  case,  other  persons  had  had  the  opportunity  of 
poisoning  the  coffee.  This  question  was  solved  by  the  aid  of 
chemistry.  I  procured  the  coffee-pot,  and  found  that  it  was  old 
and  rusty ;  the  poisoned  coffee  was  tested,  and  it  contained  no 
trace  of  iron,  but  on  warming  a  small  quantity  of  the  acid  coffee 
in  the  pot,  it  was  immediately  and  strongly  impregnated  with 
sulphate  of  iron.  It  was  therefore  clear  that  the  acid  had  not 
been  mixed  with  the  coffee  in  the  pot,  and  might  have  after- 
wards been  put  into  the  cup  without  the  knowledge  of  the  pri- 
soner. Numerous  other  cases  will  suggest  themselves  in  which 
a  guilty  person  may  be  detected,  and  an  innocent  person  pro- 
tected, by  the  aid  of  a  chemical  analysis  of  the  poisoned  food. 

In  the  case  of  Bey.  v.  North  (Guildford  Summer  Assizes,  1846) 
the  proof  of  administration  rested  in  part  on  the  carbonising 
action  of  oil  of  vitriol  on  sugar.  Mary  North  was  tried  for  the 
murder  of  an  infant  by  giving  to  it  oil  of  vitriol.  The  deceased 
had  died  from  the  effects  of  the  poison  ;  therefore  the  only  part  of 
the  case  which  created  difficulty,  was  the  proof  of  administration. 
The  mother  of  the  deceased,  wishing  to  give  the  child  some  ani- 


202 


CHEMICAL  EVIDENCE  OF  ADMIKIST  RATION. 


seed-spirit  and  water,  placed  a  lump  of  sugar  in  a  white  cup,  and 
added  a  tea-spoonful  of  the  spirit;  she  then  went  to  another 
apartment,  and  poured  from  a  kettle  about  a  tea-spoonful  of 
water.  She  observed  no  particular  appearance  in  the  mixture  ; 
she  tasted  it,  there  was  no  hot  or  acid  taste,  there  was  no 
blackening  or  change  of  colour;  she  then  gave  the  mixture 
to  the  infant,  while  a  little  girl  who  was  present  drank  up  the 
dregs,  and  suffered  no  ill  effects.  The  prisoner  was  present, 
and  in  about  half  a  minute  took  the  child.  After  the  child  had 
taken  this  liquid,  there  were  no  symptoms  or  effects  to  attract 
attention,  and  it  appeared  relieved  of  the  wind  from  which  it 
had  suffered.  The  mother  left  the  room,  and  the  prisoner  then 
took  the  infant  into  an  adjoining  pantry,  in  which  it  was  sworn 
there  was  a  bottle  of  vitriol,  put  there  by  the  prisoner.  In  about 
a  minute  and  a  half  or  two  minutes,  the  mother,  owing  to  a 
noise  which  she  heard,  returned  to  the  room,  and  found  her 
infant  evidently  writhing  in  great  pain,  and  its  mouth  covered 
with  a  whitish  froth.  The  prisoner,  while  bringing  the  child 
from  the  pantry  into  the  kitchen,  was,  according  to  one  witness, 
in  the  act  of  wiping  its  mouth  with  a  napkin,  on  which  sul- 
phuric acid  was  found.  Medical  assistance  was  immediately 
sent  for ;  but  in  spite  of  the  best  treatment,  the  child  died. 
The  defence  was.  that  the  mother  had  made  a  mistake,  and 
given  a  tea-spoonful  of  oil  of  vitriol  in  place  of  aniseed  ;  but  that 
was  impossible  under  the  circumstances,  as  the  child  who  drank 
the  dregs  of  the  mixture  did  not  suffer,  and  the  mixture  could 
not  have  been  made  as  described  by  the  mother,  without  black- 
ening the  sugar.  In  spite  of  these  obvious  conclusions,  the 
jury  acquitted  the  prisoner;  but  the  medical  facts  of  the  case 
rendered  it  impossible  that  the  mother  could  have  made 
the  mistake  suggested.  (See  Guy's  Hospital  Reports,  vol.  iv. 
p.  396.) 

Delicacy  of  analysis— In  conducting  an  analysis,  the  smallest 
possible  quantity  of  a  suspected  liquid  or  solid  should  be  used. 
If  all  were  used  at  one  operation,  doubts  might  afterwards  arise 
in  the  mind  of  the  analyst,  which  it  would  be  out  of  his  power  to 
remove.  By  care  and  ordinary  precaution,  a  few  grains  will 
give  results  as  satisfactory  as  those  obtained  from  several  ounces: 
and  there  is  this  additional  advantage,  that  a  portion  is  saved 
for  the  corroborative  experiments  of  other  analysts,  or  for  cor- 
recting those  which  may  have  been  previously  performed.  As 
a  general  rule,  only  one-half  of  the  substance  delivered  for  ana- 
lysis vliould  be  examined.  With  respect  to  the  minute  quan- 
tities of  poison  which  may  be  detected  by  chemical  processes, 
BOme  remarks  will  be  made  hereafter.  It  is,  indeed,  fortunate 
for  the  ends  of  justice,  that  the  poisons  which  are  commonly 
Belected  by  criminals,  may  be  discovered  when  existing  in  pro- 
portions so  small  as  to  excite  wonder  and  incredulity  in  those  who 
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are  not  much  acquainted  with  this  department  of  science.  The 
opinion  of  an  experimentalist  as  to  the  presence  of  poison  is  never 
based  upon  the  quantity  actually  found  ;  for  the  results  may  be 
as  infallible  with  a  grain,  or  even  the  hundredth  part  of  a  grain 
of  some  substances,  as  with  many  ounces.  All  tests  have  a  limit 
to  their  action  ;  and  when  they  act  obscurely,  or  cease  to  act, 
a  witness  is  bound  to  state  that  the  chemical  evidence  has 
failed.  Arsenic  may  be,  however,  safely  inferred  to  be  present 
when  Ave  obtain  a  quantity  of  the  metal  scarcely  ponderable  in 
the  most  delicate  balance  ;  but  the  crystals  may  be  plainly 
visible  under  a  good  microscope.  We  might  go  on  with  the 
experiment,  and  obtain  from  other  portions  still  larger  quantities 
of  the  metal ;  but  the  evidence  of  the  presence  of  the  poison 
would  not  be,  chemically  speaking,  rendered  more  conclusive. 
A  toxicologist  obtains  sufficient  to  enable  him  to  speak  safely  to 
the  actual  presence  of  the  substance  :  —  what  the  weight  or  other 
physical  properties  of  the  quantity  so  obtained,  may  be,  is  a 
matter  of  no  moment  to  him.  It  is  customary  for  some  medical 
witnesses  to  say  that  they  obtained  on\y  feeble  evidence  of  a  poi- 
son by  the  application  of  tests.  The  use  of  these  terms  is  liable 
to  give  rise  to  an  erroneous  impression.  Either  there  is  chemical 
proof  of  the  presence  of  poison,  or  there  is  not :  — the  law  knows 
of  no  intermediate  stage  of  evidence,  nor  will  it  accept  it  as  proof ; 
and  a  witness  will  assuredly  expose  himself  to  a  severe  cross- 
examination  who  makes  use  of  this  ambiguous  language  upon  a 
question  of  such  vital  importance.  The  tests  may  reveal  a 
very  small  quantity — but  the  results  should  not  in  any  case  be 
doubtful;  they  must  be  certain  and  decided,  or  they  are  worth 
nothing.  The  quantity  of  poison  to  which  the  tests  are  applied, 
is  left  entirely  to  the  judgment  of  the  witness.  It  is  necessary 
to  observe  in  this  place,  that  as  the  results  of  the  action  of  tests 
depend  in  most  cases  upon  the  production  of  coloured  precipitates, 
no  reliance  can  be  placed  upon  experiments  which  are  performed 
by  artificial  light.  Clear  and  open  daylight  is  indispensably 
necessary  to  the  analyst.  By  artificial  light  white  precipitates 
acquire  a  yellowish  tint ;  yellow  precipitates  appear  white  ;  red, 
brown  ;  and  in  some  instances  the  action  of  a  test  is  completely 
obscured.  Counsel  would  be  fully  justified  in  objecting  to  any 
analysis  based  upon  results  obtained  under  these  circumstances, 
where  the  opinion  of  the  analyst  is  derived  from  a  change  of 
colour. 

Poisons  in  tests  and  apparatus. — If  a  practitioner  has  not  been 
in  the  habit  of  analysing  poisons,  it  is  advisable,  before  he  com- 
mences an  analysis  of  the  substance  handed  to  him,  that  he 
should  operate  several  times  upon  a  portion  of  the  same  kind  of 
poison,  as  that  which  is  suspected  to  have  been  administered. 
In  the  employment  of  chemical  tests,  it  is  especially  necessary  to 
determine  that  they  are  pure  before  an  analysis  is  commenced. 
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Arsenic  may  be  contained  in  the  sulphuric  or  muriatic  acid  (see 
Otto,  Ausmittelung  der  Gifte,  1856,  105).  or  in  the  zinc  used  m 
the  analysis  of  a  substance  suspected  to  contain  this  poison  ;  and 
sulphuric  acid  mav  be  pronounced  to  be  present  in  the  stomach 
when  it  may  have' been  contained  in  the  nitric  acid  employed  in 
an  analytical  process.  I  have  found  antimony  as  an  impurity 
in  muriatic  or  hydrochloric  acid,  and  lead  as  an  impurity  in 
acetic  acid,  to  the  amount  of  nearly  two  per  cent,  by  weight. 
Solutions  of  potash  or  soda,  or  their  carbonates,  if  kept  in  flint- 
glass  bottles,  speedily  acquire  an  impregnation  of  lead,  and  a 
suspicion  might  thus  arise  that  a  poisonous  salt  of  this  metal  was 
present  in  a  liquid  to  which  they  had  been  added  as  tests.  Car- 
bonate of  ammonia  generally  contains  lead  as  an  impurity,  and 
I  have  also  found  traces  of  this  metal  in  bicarbonate  of  soda  and 
tartaric  acid.  In  fact,  all  tests  or  reagents  should  be  tested  before 
they  are  employed  for  an  analysis.  The  vessels  used  in  these 
processes  should  be  made  of  glass  or  of  glazed  white  porcelain, 
the  glaze  having  been  previously  tested  by  acids. 

Danger  of  premature  opinions.  —  During  the  examination  of 
a  suspected  substance,  an  analyst  is  often  pressed  to  give  an 
opinion  respecting  its  nature  before  the  steps  of  the  process  are 
complete.  This  may  arise  from  the  anxiety  or  curiosity  of  those 
who  are  interested  in  the  proceedings.  There  is  a  rule,  however, 
which  it  appears  to  me  should  be  always  followed  on  these  oc- 
casions ;  namely,  that  no  opinion  whatever  should  be  expressed 
until  the  whole  of  an  analysis  is  complete.  It  often  happens  in 
the  hands  of  the  ablest  analyst,  that  the  last  steps  of  a  process 
lead  to  a  result  very  different  from  that  which  was  anticipated 
at  the  commencement.  The  truth  is,  it  is  not  by  one  character, 
but  by  many,  that  poison  is  identified  ;  and,  therefore,  a  suspicion 
derived  from  a  few  incipient  experiments,  is  very  likely  to  be 
overthrown  by  continuing  the  investigation.  In  the  Boughton 
case,  Dr.  Rattray  gave  an  opinion  in  the  first  instance,  that  the 
poison  administered  to  the  deceased  wa«  arsenic  ;  but  he  subse- 
quently attributed  death  to  laurel-water.  A  case  occurred, 
within  my  knowledge,  in  which  arsenic  was  pronounced  to  be 
present  when  sulphuric  acid  was  really  the  poison.  In  a 
case,  tried  at  the  Kingston  Assizes,  a  medical  witness  admitted 
that,  at  the  coroner's  inquest,  he  stated  the  poison  to  be  arsenic, 
but  by  subsequent  experiments  he  found  that  it  was  oxalic  acid. 
In  another  case  which  was  the  subject  of  a  trial,  the  poison  was 
at  first  stated  to  be  oxalic  acid,  but  on  a  more  careful  examina- 
tion it  was  shown  to  be  arsenic  ! 

A  mistake  respecting  the  nature  of  a  poison  not  merely  im- 
pedes the  course  of  justice,  by  throwing  a  doubt  upon  evidence 
which  ought  to  be,  beyond  all  question,  clear  and  satisfactory,  but 
it  seriously  affects  the  reputation  of  a  witness.  It  generally  arises 
from  his  giving  an  opinion  before  he  is  justified  by  the  facts  in 
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so  doing.  It  is,  I  think,  a  well-marked  line  of  duty  to  be  pursued 
on  these  occasions  : — 1.  That  no  opinion  should  be  formed  from 
a  few  experiments:  and  2.  That  no  opinion  should  be  expressed 
until  the  analysis  is  completed.  It  is  obvious  that  if  a  man 
be  compelled  to  admit  in  cross-examination  at  a  trial  for  poi- 
soning, that  he  has  been  once  mistaken  on  a  question  so  impor- 
tant, and  requiring  so  decided  an  answer,  a  jury  may  be  easily 
induced  to  believe  that  the  witness  may  have  made  a  second 
mistake,  and  that  his  then  positive  opinion  is  of  no  more  value 
than  that  which  he  first  expressed  and  afterwards  retracted. 
(On  the  danger  of  trusting  to  an  imperfect  chemical  analysis,  see 
Annales  d'Hygiene,  1829,  ii.  405  ;  xxvi.  399  ;  xxix.  103,  474.) 

Fallacies  in  chemical  analysis.  — The  improved  character  of 
medical  evidence  is  perhaps  in  no  instance  more  strongly  mani- 
fested, than  in  the  facility  and  certainty  with  which,  in  careful 
hands,  the  chemical  analysis  of  poisons  is  now  conducted.  A 
hundred  years  ago,  chemical  tests  were  either  unknown,  or  so 
improperly  applied,  that  really  innocent  persons,  charged  with  the 
crime  of  poisoning,  incurred  great  risk  of  their  lives,  in  conse- 
quence of  the  chemical  mistakes  into  which  the  medical  witnesses 
of  those  days  were  so  apt  to  fall.  In  some  cases,  although  right 
in  their  inferences  respecting  death  by  poison,  they  were  entirely 
wrong  in  their  analyses.  The  evidence  of  Dr.  Addington, — a 
most  eminent  physician  of  his  day, — at  the  trial  of  Miss  Blandy 
(Oxford  Assizes,  1752),  for  the  murder  of  her  father  by  arsenic, 
furnishes  a  striking  instance  of  a  series  of  chemical  errors.  Dr. 
Paris  has  very  properly  observed,  that  not  a  single  substance 
employed  by  the  witness  could  be  regarded  as  a  test  for  arsenic: 
he  inferred  the  presence  of  the  poison  from  certain  chemical 
decompositions  which  could  not  possibly  be  ascribed  to  it!  The 
female  charged  with  the  crime  was  convicted  and  executed ;  but 
fortunately  her  conviction  did  not  depend  upon  this  extraordinary 
specimen  of  forensic  chemistry. 

In  the  chemical  evidence  given  upon  some  modern  trials,  there 
has  been  one  source  of  error  against  which  a  witness  should 
sedulously  guard  himself.  It  is  not  sufficient  to  apply  tests  to 
show  negatively  that  a  suspected  poison  is  contained  in  a  sub- 
stance requiring  analysis,  but  its  nature  must  be  clearly  demon- 
strated by  a  series  of  affirmative  results.  A  case  occurred  a  few 
years  since,  in  which  oxalic  acid  was  inferred  to  have  been  the 
substance  which  destroyed  life,  because  the  liquid  was  acid,  and  no 
other  acid  poison  could  be  detected  in  it  !  This  kind  of  evidence 
can  never  amount  to  proof.  It  is  better  to  express  no  opinion 
at  all,  than  to  base  a  conclusion  on  probabilities. 

We  are  perhaps  hardly  yet  acquainted  with  all  the  fallacies  to 
which  individual  tests  are  exposed  :  — the  extension  of  chemical 
science  is  daily  adding  to  their  number  by  bringing  out  an 
analogy  of  properties  where  it  could  not  have  been  suspected  to 
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exist.  The  usual  means  of  avoiding  a  difficulty  of  this  kind  is 
to  employ  several  tests  for  the  determination  of  the  most  impor- 
tant characters  of  a  substance,  and  never  to  rely  upon  the  action 
of  one  test  only.  It  must  be  remembered,  that  if  the  poison  be 
really  present,  not  a  single  test  ought  to  fail  in  its  reaction  except 
from  circumstances  which  it  would  be  easy  to  understand  and 
explain.  Under  each  poison  the  objections  hitherto  known  as 
applicable  to  the  tests  will  be  stated,  and  the  means  of  avoiding 
fallacy  from  their  use,  explained. 

It  was  at  one  time  believed  that  meconic  acid  was  the  only 
substance  which  gave  a  deep  red  colour  on  the  addition  of  a 
persalt  of  iron,  and  the  iron-test  was  thus  supposed  to  indicate 
beyond  doubt  the  presence  of  opium.    Some  years  since,  it  was 
discovered  that  another  acid  (the  sulphocyanic),  which  is  na- 
turally contained  in  the  saliva,  would  produce  the  same  effect ; 
and  precautions  are  now  necessary  to  avoid  the  fallacy  that 
may  arise  from  a  liquid  containing  saliva  being  supposed  to 
contain  opium.    In  a  case  mentioned  by  Orfila, — MM.  Ruspini 
and  Cogrossi  were  completely  deceived  by  the  colour-test  for 
morphia  (iodic  acid,  and  starch),  on  which,  on  the  authority  of 
Liebig  and  Serullas,  much  reliance  was  formerly  placed.    They  I 
found  that  a  decoction  of  the  viscera  of  a  calf,  which  had  taken  I 
no  poison,  gave  the  same  reaction  with  the  test,  as  the  supposed  I 
poisoned  articles  which  they  were  engaged  in  examining.     I  I 
have  heard  of  a  case  in  which,  from  the  application  of  the 
same  test,  morphia  was  supposed  to  be  contained  in,  and  elimi- 
nated  with,  the  urine.    It  was  subsequently  found,  that  both 
lithic  acid  and  the  lithate  of  ammonia  (constituents  of  healthy 
urine)  produce  the  same  change  in  iodic  acid  as  morphia,  and 
that  this  had  given  rise  to  the  error.    These  remarks  apply  to 
strychnia  and  other  alkaloids,  as  well  as  morphia.    The  colour- 
tests  are  useful,  when  we  can  obtain  an  alkaloid  crystallised  in 
substance  ;  but  the  mere  indications  of  colour,  although  they  may  \ 
give  rise  to  suspicion,  cannot  be  relied  on  as  conclusive  evidence.  \ 
M.  Devergie  remarks  (Med.  Legale,  torn.  iii.  p.  17),  that  nothing 
is  so  deceitful  as  an  absolute  reliance  upon  colour  in  testing.  I 
Four  persons  may  look  at  the  same  coloured  product,  and  it  will  ;; 
be  found  to  present  to  each  a  different  shade  or  tint.  This  espe-  | 
cially  applies  to  those  cases  in  which  the  quantities  are  extremely  J 
minute.    In  spite  of  these  well-known  facts,  however,  there  has  I 
been  a  disposition  of  late  years  to  overrate  the  value  of  these  I 
tests,  and  to  infer  the  presence  of  a  poison  from  such  a  minute  j 
fractional  proportion  of  a  grain,  that  no  corroborative  process 
could  by  possibility  be  applied. 

A  reliance  upon  minute  and  uncorroborated  results,  led  Orfila 
to  affirm,  erroneously  as  it  has  since  been  proved,  that  arsenic 
was  a  normal  constituent  of  the  animal  body.  A  rash  confidence 
in  the  tests  for  morphia,  when  applied  to  organic  liquids,  led  an 


ERRORS  IN  CHEMICAL  ANALYSES. 


English  "expert"  recently  to  swear  to  the  presence  of  this  alkaloid 
in  a  stomach,  and  to  its  having  been  the  cause  of  death,  in  a 
case  in  which  he  was  subsequently  obliged  to  admit  that  he  was 
in  error.  (Pharmaceutical  Journal,  Jan.  1858,  p.  350  ;  and  Feb. 
1858,  p.  433  ;  also  Guy's  Hospital  Reports,  Oct.  1857,  p.  497). 

When  but  infinitesimal  traces  of  poison  are  discovered,  and 
large  quantities  of  materials  have  been  used  for  its  extraction,  as 
in  what  Dr.  Christison  has  properly  designated  the  "  enthusias- 
tic" anal)ses  of  some  French  medical  jurists,  it  would  be  unsafe 
to  base  any  conclusion  upon  the  results.  Thus,  in  certain  cases 
in  France,  the  medical  witnesses  boiled  up  and  evaporated  the 
whole  of  the  human  body  with  many  gallons  of  water  and  acids 
in  large  iron  cauldrons,  and  inferred  that  the  deceased  had  died 
from  arsenic  because  they  had  detected  in  his  remains,  infinitesi- 
mal traces  (the  130th  of  a  grain)  of  arsenic  !  The  dramatic 
effect  of  these  gigantic  researches,  was  probably  never  more 
strikingly  displayed  than  in  the  well-known  case  of  Laffarge, 
The  body  of  the  husband  was  undergoing  decoction  in  large 
iron  vessels  outside  the  Court,  while  the  wife  was  on  her  trial 
for  the  murder  within  !  The  quantity  of  sulphuric  acid,  nitric 
acid  and  nitre,  which  must  be  used  on  such  occasions,  is  so  great, 
that  there  is  good  reason  to  suspect  the  probable  introduction  of 
small  traces  of  poison  ab  extra.  A  jury  would,  undoubtedly, 
be  fully  justified  in  rejecting  chemical  evidence  procured  by  such 
means  :  and  in  any  similar  case  the  witness  ought  to  be  called 
upon  to  state  whether  he  has  previously  examined  for  poison, 
equal  quantities  of  the  substances  which  he  employed  in  the 
analysis.  Evidence  of  a  much  less  ambiguous  character  has 
been  frequently  rejected  by  a  criminal  Court  in  England. 

The  following  incident,  reported  by  Mr.  Aickin  in  the  Trans- 
actions of  the  Belfast  Pathological  Society,  shows  in  what  an 
insidious  manner,  poison  may  be  unknowingly  introduced  into 
an  article  reserved  for  analysis.  He  was  engaged  in  examining 
the  body  of  a  child,  in  order  to  determine  the  cause  of  death. 
The  organs  were  healthy,  and  as  no  sufficient  cause  presented 
itself,  he  removed  the  stomach  with  a  view  of  making  an  analysis 
of  its  contents.  He  was  suddenly  called  away  ;  and,  to  preserve 
the  stomach,  he  wrapped  it  in  a  piece  of  paper  (used  for  papering 
rooms),  placing  it  on  the  uncoloured  side,  and  he  locked  it  in  a 
closet  until  the  following  day.  Assisted  by  a  friend,  he  then 
analysed  the  contents,  and  found  a  trace  of  morphia  with  a 
pretty  large  quantity  of  arsenic.  As  the  symptoms  from  which 
the  child  had  died  were  not  those  of  poisoning  by  arsenic,  and 
there  were  no  appearances  of  the  action  of  arsenic  on  the  body, 
he  came  to  the  conclusion  that  there  must  be  some  extraneous 
cause  to  account  for  the  presence  of  this  poison.  He  examined  a 
portion  of  the  wall-paper  in  which  the  stomach  had  been  wrapped, 
and  then  found  that  that  part  of  it  which  was  coloured  yellow, 
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was  tinted  with  sulphuret  of  arsenic  or  orpiment!  It  was  there- 
fore evident,  as  orpiment  contains  white  arsenic,  that  the  stomach 
and  its  contents  had  imbibed  a  portion  of  the  poison  during  the 
night.  (Lancet,  June  23rd,  1855,  p.  632.)  This  satisfactorily 
accounted  for  the  presence  of  arsenic  under  circumstances  which 
might  have  given  rise  to  a  false  charge  of  murder.  Nearly  all 
wall-papers,  having  any  tinge  of  green  or  golden  yellow  in 
them,  contain  arsenic,  and  this  arsenic  spreads  by  imbibition  to 
other  parts  of  the  paper  not  so  tinted.  It  would,  of  course,  be 
proper  to  avoid  in  all  cases  the  use  of  any  wrapper  having  upon 
it  mineral  colours  of  any  description.  Mr.  Aickin's  case  shows  in 
a  striking  point  of  view  the  danger  of  trusting  to  chemical 
analysis  alone.  Unless  we  look  to  physiology  and  pathology, 
a  most  erroneous  opinion  may  be  expressed. 

According  to  Professor  Otto,  of  Brunswick,  arsenic  is  gene- 
rally found  mixed  with  iron  in  all  ochreous  deposits.  Even  in 
the  fur  deposited  in  tea-kettles,  in  which  there  is  generally  some 
oxide  of  iron,  he  found  arsenic.  From  about  a  pound  and  a 
half  of  the  crust  or  fur  of  a  vessel,  and  from  boiling  water,  he 
obtained  well-marked  arsenical  deposits.  Pollnitz  has  detected 
in  the  fur  of  kettles,  copper,  lead,  tin,  and  even  antimony.  Otto 
discovered  a  much  larger  proportion  of  arsenic  in  the  calcareous 
crust  taken  from  a  kitchen  boiler.  Ten  ounces  of  this  gave  a 
deposit  of  arsenic  in  a  glass  tube,  and  several  stains  on  porcelain. 
He  thinks  that  if  a  sufficient  quantity  be  employed,  arsenic  will 
be  found  in  all  spring  and  well  waters  (Ausmittelung  der  Gifte, 
1856,  p.  61).  These  facts,  if  they  prove  any  thing,  tend  to  show 
the  extreme  danger  of  placing  reliance  on  minute  chemical 
results  in  the  absence  of  good  physiological  and  pathological 
evidence  (see  ante,  page  182).  As  hydrochloric  acid  may 
contain  both  arsenic  and  antimony,  and  this  acid  is  largely 
used  in  the  making  of  unfermented  bread,  these  metallic  sub- 
stances may  thus  find  their  way  into  the  body,  and  the  presence 
of  the  metals  be  assigned  to  other  sources.  In  May,  1856,  a 
sample  of  this  acid  was  sent  to  me  from  Bath,  for  examination. 
It  had  been  used  for  making  unfermented  bread.  Many  persons 
who  partook  of  this  bread  were  seized  with  violent  vomiting. 
I  found  the  acid  to  contain  a  large  quantity  of  chloride  of 
antimony. 

Hydrochloric  acid  is  now  so  commonly  sold  contaminated 
with  arsenic,  that  it  is  difficult  to  obtain  it  in  a  pure  state. 
Some  serious  mistakes  have  occurred  by  reason  of  the  use  of 
arsenical  acid  in  an  analysis.  In  the  case  of  Wooler  (Durham, 
1 355 ).  the  acid  employed  in  one  set  of  experiments  was  found  to 
be  impregnated  with  arsenic.  This  discovery  was  not  made  until 
after  it  had  been  used  for  a  medico-legal  analysis.  It  is  proper  in 
all  cases  to  test  this  acid,  as  well  as  the  apparatus  used,  before  any 
portion  of  a  suspected  substance  is  submitted  to  examination. 
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CHAPTER  12. 

ON  THE  EVIDENCE  OP  POISONING  PROM  EXPERIMENTS  ON 
ANIMALS — UNCERTAINTY  OF  RESULTS — CIRCUMSTANCES  UNDER 
WHICH  THIS  EVIDENCE  IS  ADMISSIBLE — RECEIVED  ON  VARIOUS 

TRIALS    FOR    MURDER   BY  POISON  INJECTION-EXPERIMENTS, 

IS  THE  FLESH  OF  POISONED  ANIMALS  POISONOUS?  ANIMAL 
FOOD  POISONOUS  IN  CERTAIN  CASES — RENDERED  POISONOUS  BY 
CERTAIN  VEGETABLES. 

Toxicologists  have  enumerated  experiments  upon  animals  as 
one  araon^  the  sources  of  proof  in  ca^es  of  poisoning.  This 
kind  of  evidence  rests  upon  the  assumption,  that  poisons  act  in 
the  same  manner  on  man  and  the  lower  animals.    According  to 
Orfila,  this  is  partially  true  with  only  two  domestic  animals, 
namely,  the  dog  and  the  cat : — in  other  cases  the  results  by  no 
means  accord.    With  respect  to  experiments  performed  on  dogs 
and  cats,  I  agree  with  the  opinion  expressed  by  M.  Devergie 
(Medccine  Legale,  ii.  457),  that  they  are  in  no  case  fitted  to  show 
the  doses  in  which  particular  poisons  are  injurious  or  fatal  to  man 
— and  they  cannot  be  safely  trusted  to  prove  the  rapidity  of 
action  of  different  poisons,  or  the  rate  of  absorption,  deposition, 
and  elimination.    All  that  they  are  fitted  for,  is  to  enable  us  to 
ascertain  whether  a  particular  substance  be  injurious  to  animal  life 
or  not ;  and,  in  some  cases,  its  physiological  operation,  as  well 
as  the  pathological  changes  produced  by  it.    In  DonellarCs  case, 
this  kind  of  evidence  was  admitted  to  show  the  poisonous  effects 
of  laurel-water ;  and  in  Freeman's  case,  tried  at  Leicester  in 
April  1829,  the  results  of  experiments  on  animals  were  received 
as  evidence  to  prove  how  speedily  prussic  acid,  in  certain  doses, 
will  destroy  life.    The  experiments  rather  led  to  the  presumption 
that  the  piisoner  was  guilty  of  the  murder  of  a  female  by  ad- 
I    ministering  to  her  prussic  acid  ;  whereas,  it  was  proved  by  cir- 
cumstances that  he  was  innocent.    An  exclusive  reliance  upon 
[    results  so  obtained,  is  always  liable  to  lead  to  erroneous  medical 
;,    inferences.    In  some  experiments  made  on  dogs  by  Dr.  Reid  and 
I    Dr.  Simpson  they  gave  an  ounce  of  Scheele's  prussic  acid  to  one 
i,    animal ; — it  died  in  about  a  minute  afterwards.  Other  dogs  of  the 
o    same  size,  to  which  about  six  drops  of  the  same  acid,  from  the  same 
il    bottle,  were  given,  died  in  the  same  period  of  time  ;  although  the 
in    dose  in  the  last  case  was  only  one-eightieth  part  of  the  quantity 
]j    given  in  the  first  experiment.    The  contractility  of  the  heart  was 
in  none  of  the  cases  much  impaired.    (Ed.  Med.  and  Surg.  Journ. 
p 
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Oct.  1836,  p.  500.)  From  these  and  similar  facts,  it  is  evi- 
dent that  no  correct  inference  can  be  drawn  of  the  relative  effects 
of  prussic  acid  on  man  and  animals  ;  for  there  is  no  agreement  I 
as  to  the  action  of  the  poison  on  the  latter.  Doses  so  widely 
differing  from  each  other,  were  found  to  kill  dogs  of  similar  size 
and  strength  within  the  same  period  of  time. 

When  the  question  is  merely,  whether  a  suspected  substance 
administered  to  another,  is  or  is  not  poisonous,  then  we  may  - 
occasionally  be  justified  in  resorting  to  this  kind  of  evidence,  in 
order  to  determine  the  fact, — particularly  in  reference  to  substances 
which  have  not  been  taken  by  and  could  not  be  safely  ad- 
ministered to  human  beings.    Most  of  the  common  poisons  of  i 
the  mineral  kingdom  are,  however,  capable  of  having  their 
presence  easily  demonstrated  by  a  chemical  analysis  ;  and  the 
properties  of  the  substance  will  be  thereby  known.    But  evidence  I 
of  this  description  may  be  sometimes  accidentally  obtained,  and  I 
then  it  may  render  unnecessary  a  chemical  analysis  of  the  vehicle  I 
of  the  poison ;  indeed,  it  may  supply  proof  when  no  poison  is  I 
discovered  in  the  body  of  the  deceased.    The  following  is  a  I 
type  of  many  cases  that  have  occurred  in  this  country.    A  woman  1 
poisoned  her  husband  with  arsenic  mixed  in  soup  ;  and  after  the  ■ 
deceased  had  made  a  full  meal,  she  threw  the  remainder  out  of  a  1 
window  into  a  farm-yard,  thereby  thinking  to  defeat  all  attempts  I 
at  discovering  the  means  which  she  had  adopted  to  destroy  her  I 
husband.    It  happened  at  the  time,  that  a  pig  and  several  fowls  1 
were  feeding  under  the  window,  and  they  ate  up  the  food  as  it  I 
fell  on  the  ground.    The  whole  of  these  animals  died  under  I 
symptoms  of  irritant  poisoning.    The  husband  also  died: — no  1 
poison  was  detected  in  the  stomach,  although  there  were  the  ih 
traces  of  its  action  ;  but  on  opening  the  bodies  of  the  animals,  1  [ 
the  medical  witnesses  found  not  only  the  appearances  usually  1  si 
produced  by  irritant  poisons,  but  arsenic  itself  was  readily  dis- 1  t 
covered  in  the  viscera.    This  sort  of  evidence  supplied  that  which  I  L 
was  required  to  complete  the  case  : — for  while  no  poison  was  de-ilji 
tected  in  the  body,  no  portion  of  the  poisoned  soup  could  be  I  k 
procured.    The  prisoner  was  convicted  and  executed. 

Good  negative  as  well  as  affirmative  evidence  may  be  some-|k 
times  obtained  by  the  examination  of  the  bodies  of  animals  L 
alleged  to  have  been  poisoned.    In  the  case  of  Reg.  v.  Newtonl  uj 
(Liverpool  Autumn  Assizes,  1856),  it  was  proved  that  the  pro-  * 
secutor,  to  whom,  as  it  was  alleged,  the  prisoner  had  administered 
arsenic,  went  out  into  a  back  yard  and  vomited  the  food.  Some;  »SI 
fowls  near  the  spot  were  observed  to  be  ill  during  the  day,  and  ti 
two  died.    The  prisoner  had  in  the  meantime  thrown  away  thci 
poisoned  food,  and  washed  out  the  vessels  which  had  contained  I  | 
it.   As  the  prosecutor  recovered,  there  could  be  no  examination  ^ 
of  his  body,  and  a  portion  of  the  food  which  prisoner  had  pre-;}  ^ 
pared  for  herself  contained  no  poison.    Arsenic  was,  however  ^ 
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found  in  the  crops  of  the  chickens  which  had  fed  at  the  spot 
where  prosecutor  had  vomited,  and  this  supplied  sufficient  proof 
of  the  cause  of  his  illness.  A  woman  named  Higgins  was  tried 
at  the  Warwick  Summer  Assizes,  in  August,  1831,  for  the 
murder  of  her  uncle,  by  poisoning  him  with  arsenic.  Her  guilt 
was  throughout  made  very  clear.  It  was  proved  that  she  had 
bought  arsenic,  and  when  required  to  account  for  the  possession 
of  the  poison,  she  said  that  it  was  for  the  purpose  of  destroying 
vermin  —  the  excuse  resorted  to  by  all  murderers.  She  went, 
however,  farther  than  this  ;  and  actually  pointed  out,  in  cor- 
roboration of  her  statement,  a  dead  mouse,  which  she  said  had 
been  killed  by  the  poison.  This  turned  out  to  be  an  unfortunate 
part  of  her  defence,  for  the  medical  witnesses  showed  that  the 
mouse  had  not  died  from  the  effects  of  arsenic. 

In  the  above  cases,  it  will  be  seen  that  the  evidence  from  the 
effects  of  poison  was  accidental,  and  ancillary  to  the  main  facts 
of  poisoning.  There  is,  however,  one  instance  wherein  evidence 
from  experiments  on  animals  cautiously  performed,  may  be  of 
some  importance  on  a  criminal  trial.  I  allude  to  the  case  in  which 
a  poisonous  substance  is  not  of  a  nature  readily  to  admit  of  a 
chemical  analysis,  as  for  example  in  substances  belonging  to  the 
neurotic  class  of  poisons.  In  such  a  case,  if  the  death  of  an 
animal  take  place  under  the  ordinary  symptoms  of  poisoning 
from  the  administration  of  a  substance,  part  of  which  has  been 
taken  by  the  person  whose  life  was  thus  attempted,  the  evidence 
is  conclusive.  This  remark  applies  to  liquids  or  solids, 
which  are  made  the  vehicle  of  a  poison,  —  not  to  any  matters 
vomited  or  found  after  death  in  the  stomach.  The  results  here 
would  be  fallacious ;  because  such  matters  may,  without  con- 
taining any  poison  whatever,  give  rise  to  vomiting  and  other 
symptoms  in  an  animal.    The  symptoms  produced  by  some 

r  poisons,  e.  g.  strychnia,  are  of  such  a  special  character,  and  the 
same  in  all  mammalia,  that  a  fair  inference  may  be  frequently 
drawn  from  the  effects  produced.    Thus,  in  the  case  of  Beg.  v. 

f  Dove  (York  Autumn  Assizes,  1856),  the  proof  of  the  presence 
of  strychnia  in  the  stomach  of  deceased,  was  partly  based  on 

I  the  effects  produced  on  animals  by  a  prepared  extract  of  the 

If  contents.  A  sufficient  quantity  was  procured  to  kill  several 
i  animals  under  the  usual  tetanic  symptoms  produced  by  this 
\  poison.  This  evidence  was  conclusive,  and  more  satisfactory 
than  the  application  of  chemical  tests  to  extracts  of  organic 
matter  containing  the  poison.  Taking  advantage  of  the  extreme 
I  sensibility  of  the  frog  to  the  effects  of  minute  doses  of  strychnia, 
I  the  late  Dr.  Marshall  Hall  has  proposed  what  has  been  termed 
l|  the  frog-test.  A  frog  is  prepared  for  the  purpose,  and  placed  in 
ij  a  bath  containing  a  solution  of  strychnia,  which  may  even 
!•'  amount  to  less  than  l-100,000th  (?)  part  of  a  grain.  If  the 
t  poison  be  present  in  this  small  proportion,  the  animal  is  sud- 
P  2 
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denly  seized  with  tetanus,  and  the  body  and  limbs  remain  rigidly 
extended.  If  there  be  no  strychnia  the  frog  is  unaffected.  Taking  ; 
this  experiment  alone,  the  result  would  not  be  sufficient  to  esta-  \ 
blish,  beyond  all  doubt,  the  presence  of  strychnia,  for  these 
animals  are  readily  tetanised  by  very  slight  causes,  indepen- 
dently of  strychnia ;  and  without  some  corroboration  the  infer- 
ence of  the  presence  of  this  poison  from  such  a  result  would  not, 
it  appears  to  me,  be  justifiable.    The  negative  evidence  which  it  i 
furnishes  would,  however,  be  better  than  the  affirmative  ;  if  a 
healthy  frog  had  not  symptoms  of  tetanus  under  the  circum-  I 
stances,  it  would  go  very  far  to  prove  the  absence  of  any  trace  j 
of  that  poison  which  would  admit  of  detection  by  chemistry.  i| 
The  strychnoscopic  test,  therefore,  must  be  regarded  as  an  J 
adjunct  to  other  means  of  research,  and  not  of  itself  sufficient  to 
produce  conviction. 

When  the  food  which  is  supposed  to  have  caused  symptoms  i 
of  poisoning  can  be  procured,  this  should  be  employed  for  the  I 
purpose  of  testing  its  poisonous  or  non-poisonous  nature  in  pre- 
ference to  any  liquid  or  solid  removed  from  the  body  of  the 
deceased.    Fodere  mentions  a  case,  in  which  a  child,  after  having 
partaken  of  some  broth,  fell  into  a  state  of  stupor,  lost  all  power 
of  deglutition,  and  foamed  at  the  mouth.    Some  of  the  meat 
from  which  the  broth  was  made,  was  given  to  a  cat.  The  animal 
was  seized  with  convulsive  fits,  alternating  with  stupor,  and  died 
in  about  five  hours.    It  was  rendered  probable  from  the  symp-  ! 
toms,  as  well  as  from  an  examination  of  the  body  of  this  animal, 
that  these  effects  were  caused  by  the  introduction  of  a  narcotic 
plant  (hyoscyamus)  into  the  broth.    (Med.  Leg.  iv.  72.)  A 
remarkable  instance  of  this  kind  of  evidence  will  be  found  under 
Phosphorus,  in  which  a  shepherd  and  his  dog  were  poisoned 
by  this  substance,  which  was  detected  in  the  stomachs  of  both 
after  fourteen  days'  interment.    In  several  instances  this  kind 
of  evidence  has  been  received  in  an  English  Court  of  law.  A 
woman  named  Sherrington  was  tried  at  the  Liverpool  Spring; 
Assizes  in  1838,  for  the  attempt  to  administer  poison  to  one 
Mary  Byres.    The  evidence  showed  that  the  prisoner  had  sent  [ 
to  the  prosecutrix  a  pudding,  by  two  young  children.    On  the! 
way,  these  children  tasted  it,  and  finding  that  it  had  an  unplea-j  ( 
sant  taste,  the  prosecutrix  was  put  on  her  guard.    The  pudding;  j 
was  sent  to  a  surgeon  to  be  analysed;  but  he  could  detect  no  e 
poison  in  it.    He  suspected,  however,  that  it  contained  a  vege-  s 
table  narcotic  poison.    He  gave  a  piece  about  the  size  of  an  egg  i 
to  a  dog.    In  twenty  minutes  the  dog  became  sick  —  in  forty!  r 
minutes  it  lost  the  use  of  its  limbs  —  and  died  in  three  hours.  a 
The  prisoner  was  convicted.    Cases  in  which  evidence  of  this  1 
kind,  accidentally  obtained,  has  been  made  available  on  charges  f 
of  criminal  poisoning,  are  now  very  numerous.    (See  Reg.  v.  , 
Foster,  Suffolk  Lent  Assizes,  1847.) 
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While  experiments  on  animals  may  give  us  information  on 
the  nature  of  the  symptoms  produced  by  a  particular  poison, 
and  on  the  power  of  discovering  it  in  the  absorbed  or  unabsorbed 
state  in  the  body,  they  are  not  fitted  to  convey  to  us  any  accurate 
knowledge  on  the  time  of  occurrence  of  symptoms,  or  on  the 
dose  required  to  cause  death.  In  Freeman's  case  (ante,  p. 
209),  the  person  accused  narrowly  escaped  conviction  and 
execution,  by  reason  of  undue  confidence  placed  in  experi- 
ments on  animals,  as  evidence  of  the  time  of  accession  of  insen- 
sibility in  man,  from  a  fatal  dose  of  this  poison.  In  that  memo- 
rable case,  which  has  furnished  some  point  of  illustration  to  almost 
every  department  of  medical  jurisprudence  (Beg.  v.  William  Pal- 
mer), an  attempt  was  made  to  procure  the  acquittal  of  the  criminal 
by  straining  the  facts  regarding  the  effects  of  strychnia  on  ani- 
mals, and  then  applying  them  to  the  action  of  this  poison  on  a 
human  body.  It  was  proved  that  no  symptoms  of  poisoning  by 
strychnia  were  manifested  by  the  deceased  Cook  until  an  hour 
or  an  hour  and  a  quarter  had  elapsed  after  he  had  taken  certain  pills, 
administered  to  him  by  the  prisoner,  which  it  was  alleged  contained 
the  poison.  According  to  the  opinions  of  two  of  the  medical  wit- 
nesses retained  for  the  defence,  Mr.  Nunneley  of  Leeds,  and  Dr. 
Letheby  of  the  London  Hospital,  the  symptoms  could  not  be 
ascribed  to  strychnia,  because  the  interval  was  too  long  !  Their 
experience,  they  admitted,  was  chiefly  derived  from  experiments 
on  animals.  Mr.  Nunneley  had  experimented  on  sixty  animals, 
including  dogs,  cats,  rats,  mice,  guinea-pigs,  rabbits,  frogs,  and 
toads  ;  and  the  time  of  occurrence  of  symptoms  from  the  in- 
gestion of  the  poison  was  from  two  to  thirty  minutes,  more 
generally  about  five  or  six.  Dr.  Letheby  stated  that  he  had  seen 
*'  some  dozens  "  of  cases  of  the  administration  of  strychnia  to 
animals,  and  the  average  time  when  the  symptoms  began  was  a 
quarter  of  an  hour.  He  had  seen  them  begin  in  five  minutes, 
and  the  longest  interval  was  three  quarters  of  an  hour.  In  an- 
swer to  a  question,  he  said,  "  I  have  never  witnessed  such  a  long 
interval  between  the  administration  of  the  poison  and  the  coming 
on  of  the  symptoms  as  in  this  case." 

In  an  experiment  with  strychnia,  performed  by  Dr.  Geoghegan 
on  a  cat,  no  symptoms  of  poisoning  appeared  for  eight  hours.  In 
another  experiment,  communicated  to  me  by  Mr.  Holman,  no 
symptoms  appeared  in  a  dog  for  Jive  hours;  and  in  a  third  in- 
stance, communicated  by  Mr.  Ashwin,  there  were  no  symptoms 
in  a  dog  for  eleven  hours.  In  an  experiment  by  Dr.  Christison, 
no  symptoms  appeared  from  a  fatal  dose  given  to  a  rabbit,  for 
an  hour  and  three  quarters  ;  and  in  one  out  of  five  experiments 
by  Dr.  Eees  and  myself,  no  symptoms  appeared  for  an  hour  and 
five  minutes.  It  is  perfectly  clear,  from  these  observations,  that 
under  the  guidance  of  a  counsel  but  little  scrupulous  as  to  his 
facts,  or  the  sources  whence  they  were  derived,  experiments  on 
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animals  may  be  made  to  prove  any  thing  in  a  question  of  poison- 
ing. Sergeant  Shee,  while  trying  to  impress  the  jury  with  the 
notion  that  the  accuracy  of  information  was  in  a  direct  ratio  to 
the  number  of  animals  slaughtered,  was  actually  leading  their 
minds  to  adopt  a  view  which  the  most  ordinary  experience  could 
have  proved  to  be  erroneous.  For  the  first  time,  probably,  on  a 
trial  for  murder  in  this  or  any  country,  the  counsel  for  the 
defence,  in  the  case  of  Palmer,  asked  permission  of  the  Court 
that  the  jury  might  be  permitted  to  witness  the  poisoning  of  a 
few  animals  by  strychnia,  in  order  that  they  might  draw  their 
own  inferences  as  to  the  nature  and  course  of  symptoms,  and 
the  period  of  death.  This  the  Court  very  properly  refused  to 
permit.  It  is  obvious  that  men  in  the  position  of  the  jury  could 
not  be  in  a  condition  to  draw  correct  inferences  from  such  experi- 
ments. They  had  already  led  into  a  gross  error  the  "  expert  i 
witnesses  called  for  the  defence,  and  might  have  more  readily 
deceived  a  jury  composed  of  non-professional  persons.  It  is  not 
true  that  the  symptoms  caused  by  strychnia  in  man  or  animals  are 
never  delayed  beyond  three  quarters  of  an  hour.  The  facts  above 
related  show  that  there  is  a  considerable  variation  in  the  length  of 
the  interval  among  animals  ;  and  in  a  human  being,  the  time 
for  their  occurrence,  which  was  the  subject  of  dispute  at  this 
trial,  has  been  actually  exceeded  in  several  instances  of  poi- 
soning by  strychnia  (see  ante,  p.  115). 

Is  the  flesh  of  poisoned  animals  poisonous  ? — This  is  a  question 
which  it  is  necessary  to  consider,  because  poultry  and  game  are 
not  unfrequently  poisoned  wilfully  or  accidentally,  and  in  this 
state  they  may  be  eaten  unsuspectingly.  It  is  well  known  that 
grain  is  often  saturated  with  a  solution  of  arsenic  for  agricultu- 
ral purposes  before  it  is  sown  :  if  this  grain  be  eaten  by  poultry, 
it  will  destroy  them ;  and  a  question  may  arise  as  to  the  effects 
which  the  flesh  of  the  animals  so  poisoned,  is  liable  to  produce  on 
man.  In  other  instances  poison  has  been  placed  in  the  way  of 
these  animals,  with  the  malicious  object  of  destroying  them. 
Thus  wheat  or  oats  saturated  with  arsenic,  or  with  that  poison 
intermixed,  have  been  placed  in  game  preserves,  for  the  purpose 
of  destroying  pheasants  and  other  birds.  In  the  spring  of  1 846, 
two  blackcocks  were  sent  to  me  for  examination,  from  the 
extensive  preserves  of  a  nobleman  in  Scotland.  They  had  been 
found  dead  on  the  grounds.  A  quantity  of  arsenic  was  discovered 
intermixed  with  oats  and  the  shoots  of  the  larch,  in  the  crops  and 
gizzards  of  each  bird,  and  arsenic  existed  also  in  the  pectoral 
muscles  and  soft  organs.  There  had  been  previously  a  very  large 
destruction  of  game  on  the  estate,  as  it  was  inferred,  from  poison. 
Many  similar  cases,  in  which  poultry  and  game  were  poisoned, 
have  since  come  before  me.  There  is  hardly  a  doubt  that,  when 
the  animal  dies  soon  after  the  ingestion  of  poison,  and  obviously 
from  its  effects,  the  flesh  would  be  poisonous  to  man,  although  it 
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might  require  a  large  quantity  of  the  flesh  to  produce  a  fatal  result. 
Dr.  Christison  reports  a  case  which  renders  this  opinion  highly- 
probable.  (On  Poisons,  81.)  This  subject  has  been  examined  in 
reference  to  sheep  by  M.  A.  Guerard.  (Ann.  d'Hyg.  1843,  i. 
468.)  Some  sheep  were  poisoned  by  arsenic,  and  it  became 
important  to  determine  how  far  their  flesh  was  rendered  poison- 
ous as  food.  A  Commission  was  appointed  by  the  French 
Academy  to  make  inquiry  respecting  the  facts,  and  M.  Guerard 
has  furnished  a  summary  of  the  results.  The  sheep  submitted 
to  experiment  appeared  well,  even  when  they  were  daily  passing 
arsenic  through  the  faeces  and  urine.  On  giving  to  a  young  dog 
the  flesh  of  a  sheep  which  had  died  from  arsenic,  the  animal 
after  two  days  was  seized  with  diarrhoea,  and  arsenic  was  detected 
in  the  faeces  and  urine.  Another  dog,  which  ate  the  viscera, 
previously  washed,  had  vomiting  and  symptoms  of  a  more 
serious  kind  ;  it  became  thinner,  but  did  not  die  from  the  effects 
of  the  poison.  These  results  prove  that  the  flesh  of  poisoned 
animals  is  noxious  ;  but  if  they  live  sufficiently  long,  the  whole 
of  the  arsenic  is  voided  in  the  urine  and  faeces,  and  the  flesh 
may  afterwards  be  eaten  with  impunity.  In  an  experiment  on 
one  sheep,  arsenic  was  found  in  the  faeces  twenty-two  hours  after 
the  introduction  of  the  poison  into  the  stomach.  Its  elimination 
was  daily  traced;  and  fifteen  days  after  it  had  ceased  to  appear  in 
the  faeces,  it  was  found  in  the  urine.  It  ceased  to  appear  in  the 
urine  on  the  thirty-fifth  day  :  and  when  the  animal  was  killed  on 
the  thirty-eighth  day,  no  arsenic  was  found  in  its  body.  Six 
persons  ate  of  the  flesh  without  suffering  any  ill  effects,  and  a 

I dog  ate  the  viscera  without  manifesting  any  symptoms  of  poi- 
soning. The  flesh,  therefore,  is  only  noxious  in  the  early  or 
acute  stage  of  poisoning,  and  it  is  not  fit  for  food  until  three  or 
four  days  after  arsenic  has  ceased  to  appear  in  the  urine.  Arsenic 
and  corrosive  sublimate  are  much  used  in  this  country  as  a 
lotion  for  the  purpose  of  destroying  the  fly  in  sheep  ;  but  it  is 
not  likely  that  any  question  will  ever  arise  respecting  a  poison- 

Ious  impregnation  of  the  flesh  from  this  source,  unless  the  animals 
be  speedily  killed.  In  a  case  reported  by  Mr.  Annan,  two  sheep 
died  from  the  effects  of  the  external  application  of  corrosive 
sublimate,  a  poison  which  is  most  easily  absorbed.  (Med.  Times, 

I July  25,  1846,  331.)  The  flesh  of  these  animals  might  have 
proved  noxious  if  it  had  been  eaten. 
The  flesh  of  animals  poisoned  by  copper  has  been  known  to 
produce  serious  effects  among  those  who  have  eaten  it  as  food. 
Dr.  Galtier  relates  the  following  case.  A  pig  which  had  been 
fed  with  corn  soaked  in  blue  vitriol,  was  so  affected  that  the 
owner  had  it  killed,  and  sold  the  carcase  to  a  butcher.  Seven- 
teen persons  who  ate  of  the  flesh  of  this  animal  were  seized  with 
violent  colic,  and  those  who  ate  the  blood  made  into  black 
puddings  also  suffered  severely.  The  milk  of  a  goat  which  had 
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eaten  sour  food  out  of  a  copper  vessel,  occasioned  nausea, 
vomiting,  colic,  purging,  cramp,  and  other  alarming  symptoms, 
among  fifteen  persons  who  partook  of  it.  They  had  before 
taken  milk  from  the  same  goat  without  injurious  consequences. 
The  animal  itself  became  ill,  and  died  on  the  third  day,  under 
all  the  symptoms  of  poisoning.  The  mucous  membrane  of  the 
small  intestines  was  found  inflamed.  (Toxicologie,  i.  631.)  It 
is  to  be  regretted  that  no  analysis  of  the  food  was  made  in  these 
cases  of  acute  poisoning. 

But  little  is  known  concerning  the  effect  produced  by  absorbed 
organic  poisons  on  the  flesh  of  animals.  It  might  be  supposed 
that  a  few  experiments  with  such  a  poison  as  strychnia  would  at 
once  supply  an  answer  to  the  inquiry.  I  have  frequently  seen 
the  larvae  of  insects  grow  and  thrive  on  the  flesh  of  animals  killed 
by  strychnia  ;  but  then  on  experiment,  I  found  that  the  larvae 
were  not  killed  by  the  application  of  a  strong  solution  of  sulphate 
of  strychnia  to  their  bodies,  and  they  did  not  appear  to  be  in  any 
way  affected  by  a  dose  of  the  poison  which  would  have  speedily 
destroyed  a  rabbit.  Dr.  Harley  found  that  the  flesh  of  animals 
killed  by  minimum  doses  of  strychnia,  did  not  act  as  a  poison 
to  other  animals.  He  fed  a  hedgehog  on  poisoned  flesh  for  a 
period  of  fourteen  days,  without  being  able  to  detect  the  slightest 
symptom  of  poisoning.  The  poison  must,  therefore,  he  concludes, 
have  been  either  decomposed,  or  it  was  not  present  in  sufficient 
quantity.    (Physiological  Action  of  Strychnia,  p.  15.) 

Dr.  Macadam  states  that  he  killed  a  horse  with  thirty-two 
grains  of  strychnia,  given  at  intervals.  He  fed  a  large-sized 
terrier  dog  for  two  weeks  on  the  flesh  of  this  horse  ;  the  animal 
eating  every  day  during  this  period  two  pounds  of  muscle.  The 
terrier  dog,  he  says,  lived  and  throve  on  the  flesh,  and  did  not 
betray  the  faintest  shadow  of  tetanic  symptoms.  He  states  that, 
on  analysis,  he  found  distinct  evidence  of  strychnia  in  the  muscle 
and  blood  of  the  horse.  (Pharmaceutical  Journal,  August  1856, 
p.  124.) 

Bernard  gave  as  food  to  dogs,  rabbits  which  had  been  poisoned 
by  strychnia  andnicotina,  and  the  dogs  experienced  no  ill  effects. 
When,  however,  a  larger  dose  of  poison  than  was  sufficient  to  cause 
death  had  been  given,  then  the  surplus  acted  fatally  on  other 
animals.  This  would  be,  in  fact,  a  case  of  direct  poisoning.  But 
the  flesh  alone  does  not  appear  to  have  any  poisonous  action,  the 
quantity  of  absorbed  poison  contained  in  it  being  too  small.  The 
intestines  of  animals  poisoned  by  strychnia  and  nicotina,  have 
proved  fatal  to  other  animals  (Lecons  sur  les  Effets  des  Substances 
Toxiques,  1857,  p.  281).  Prom  these  observations,  therefore,  it 
appears  that  it  is  not  the  absorbed,  but  the  unabsorbed  portion  of 
the  alkaloidal  poison,  which  is  likely  to  affect  other  animals. 

The  results  obtained  by  Drs.  Harley  and  Macadam,  as  well  as 
by  M.  Bernard,  bear  out  the  view  that  the  flesh  of  game  killed 
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by  the  arrows  of  certain  Indian  tribes  in  South  America,  poisoned 
with  woorara,  may  be  eaten  with  impunity.  The  quantity  ac- 
tually absorbed  and  diffused  through  the  flesh  is,  as  in  the  case 
of  strychnia,  too  small  to  cause  symptoms  of  poisoning,  or  the 
organic  poison  undergoes  some  change  in  the  body  by  which  its 
noxious  effects  are  destroyed. 

It  is  a  curious  fact,  that  the  bodies  of  animals  may,  in  some 
instances,  be  made  the  vehicles  of  transferring  poison  to  the 
human  subject,  while  the  animals  themselves  do  not  suffer  from 
its  effects.  Thus  the  flesh  of  the  pheasant,  which  feeds  on  the 
buds  of  the  Calmia  latifolia,  in  North  America,  is  deemed  poi- 
sonous during  the  winter  and  spring.  (Beck's  Med.  Jur.  854.) 
The  flesh  of  hares  which  have  fed  upon  Rhododendron  chrysan- 
themum,'^ considered  to  be  poisonous.  A  singular  case  occurred  in 
['France,  in  which  a  whole  family  near  Toulouse  was  poisoned  by 
a  dish  of  snails.  The  symptoms  under  which  they  suffered  were 
those  of  narcotico-irritant  poisoning  ;  and  it  was  found  upon 

j   inquiry,  that  the  snails  had  been  gathered  from  bushes  where  they 

I  had  fed  upon  the  leaves  and  young  shoots  of  the  Coriaria  myrtifolia, 
a  vegetable  poison.  (Gaz.  Medicale,  Oct.  1842  ;  also  Med.  Gaz. 
xxxi.  237.;  It  has  been  long  known  that  honey,  derived  from  bees 

I  which  have  fed  upon  the  rhododendron,  calmia,  azalea,  or  datura, 
growing  in  certain  districts,  acts  as  a  narcotico-irritant  poison, 
producing  vomiting,  purging  and  giddiness.  In  the  chapter  on 
Animal  Irritants  some  other  facts  will  be  mentioned,  from  which 
it  would  appear  that  the  milk  of  cows  fed  in  certain  districts  of 
America  is  poisonous,  and  gives  rise  to  serious  symptoms,  whether 
taken  as  milk  or  made  into  cheese.  The  flesh  of  the  animal  pos- 
sesses also  poisonous  properties ;  while  the  animal  itself  does 
not  suffer  in  health  from  feeding  on  the  plants.  These  facts  are 
explicable  on  the  supposition  that  there  are  specific  idiosyncrasies 
among  different  classes  of  beings,  thus  rendering  what  is  in- 
noxious to  one  a  poison  to  another. 

I  have  elsewhere  (p.  213,  ante)  objected  to  certain  physiological 
experiments  on  animals,  as  being  liable  to  lead  to  incorrect 
results.  All  experiments  based  on  the  injection  of  poisons  into 
the  blood,  are  open  to  the  objection  that  great  violence  is  done 
to  the  circulation  ;  and  it  appears  to  me  that  no  inferences  de- 
rived from  them  can  be  fairly  applied  to  legal  medicine.  Any 
substance  thrown  into  the  circulation  may  thus  destroy  life  by 
a  mechanical  action.    M.  Dupuy  announced  some  years  since 

1  that  the  brain  of  the  sheep  killed  animals  even  more  rapidly 
than  corrosive  sublimate!  This  extraordinary  conclusion  was 
derived  from  an  experiment  in  which  a  solution  of  cerebral 
matter  was  injected  into  the  crural  vein  of  an  animal,  and  death 
took  place  in  a  few  minutes.  (Med.  Gaz.  xxxix.  745.)  It  is 
not  at  all  improbable  that  death  was  caused  under  the  circum- 
stances, but  it  is  preposterous  to  compare  the  effects  of  sheep's 
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brain  with  those  of  corrosive  sublimate.  Upon  similar  crude 
experiments  a  solution  of  fasces,  or  of  some  most  common  articles 
of  food,  might  be  inferred  to  be  more  poisonous  than  arsenic ! 


CHAPTER  13. 

WAS  THE  DEATH  OF  A  PERSON  PRODUCED  BY  POISON,  OR  BY  ANY 
OTHER  LATENT  OR  SECONDARY  CAUSE  ?  DEATH  FROM  UN- 
WHOLESOME FOOD — DEATH  FROM  DISEASE  SIMULATING  POI- 
SONING— POISON    FOUND    IN    THE    BODY    NOT    A    CAUSE  OF 

DEATH  CASES    OF    SUSPECTED    POISONING  DEATH  FROM 

VIOLENCE  SUPERVENING  ON  POISON.     QUESTIONS  OF  HOMICIDE 

AND    SUICIDE  OF    TWO  POISONOUS  SUBSTANCES  TAKEN  BY 

THE  DECEASED,  WHICH  CAUSED  DEATH?  DEATH  FROM  POISON, 
AND  NO  POISON  FOUND  IN  THE  BODY. 

We  have  hitherto  considered  those  facts  which  indicate  in  a  dis- 
puted case  whether  poison  has  or  has  not  been  the  cause  of  death, 
in  a  previously  healthy  subject.  We  have  supposed  that  the 
question  of  poisoning  would  turn  simply  on  the  affirmative  or 
negative,  and  be  established  or  disproved  by  the  medical  evidence. 
We  meet  with  cases,  however,  in  medico-legal  practice,  wherein 
the  question  presents  itself  under  another  aspect.  Thus  poison 
may  have  been  taken  or  administered;  the  fact  of  poisoning  may 
be  established  by  the  symptoms,  the  appearances  after  death,  and 
the  actual  discovery  of  the  substance  in  the  food,  in  the  vomited 
matters,  or  in  the  stomach  of  the  deceased.  All  these  points 
may  be  freely  conceded ;  but  the  defence  will  rest  upon  the 
question,  "Whether  or  not,  the  poison  so  administered,  was 
actually  the  cause  of  death."  To  establish  a  charge  of  murder 
against  a  prisoner,  it  must  be  proved  that  poison  was  certainly 
and  indisputably  the  cause  of  death.  Any  proof  short  of  this, 
as  the  existence  of  mere  probability,  doubt,  or  suspicion,  will  of 
course  lead  to  an  acquittal.  (See  the  case  of  Pouchon,  Ann. 
d'Hyg.  1844,  i.  431.)  Thus,  then,  the  medico-legal  question 
would  be  :  —  Was  death  produced  by  poison,  or  hy  any  other 
latent  or  secondary  cause?  The  witness  will  be  required  to  state 
which  of  the  two  probable  or  co-existing  causes  actually  de- 
stroyed life.  ^  It  may  be  remarked,  that  whenever  we  obtain  those 
proofs  of  poisoning  which  have  here  been  assumed  to  exist,  the 
presumption  is  always  in  favour  of  death  from  poison:  but  it  is 
not  the  less  necessary  for  a  medical  jurist  to  determine,  by  a  care- 
ful inspection  of  all  the  cavities  of  the  body,  whether  death  might 
not  have  been  due  to  some  insidious  disease.  In  a  case  at  all 
involved  in  doubt,  negative  evidence  is  as  important  as  that 


DEATH  FROM  IMPROPER  FOOD. 


219 


which  is  affirmative  ;  and  a  great  error  would  be  in  many  cases 
committed,  if  the  examination  of  a  body  were  stopped  as  soon 
as  traces  of  the  action  of  poison  had  been  discovered.  In 
Donellan's  case,  the  head  of  the  deceased,  Sir  T.  Boughton,  was 
not  examined,  an  omission  which,  had  the  general  evidence 
been  less  clear,  might  have  led  to  difficulty  ;  for  the  diseases  from 
which  it  was  afterwards  alleged  the  symptoms  of  the  deceased 
might  have  proceeded  (apoplexy  and  epilepsy)  have  their  seat  of 
morbid  changes  in  that  part  of  the  body.  An  inspection  of  the 
head  might,  it  is  true,  have  thrown  no  light  upon  the  question  : 
but  this  is  not  the  point — a  medical  witness  must  not  omit  this 
duty,  and  then  excuse  himself  by  saying  that  no  morbid  changes 
might  have  been  found.  The  assumption  will  always  be  as  much 
against  him  as  in  his  favour.  Cases  in  which  the  administration 
of  poison  is  admitted,  and  death  is  referred  to  some  other  cause, 
although  not  common  in  Courts  of  law,  are  sufficiently  frequent 
to  demand  the  serious  attention  of  the  practitioner.  The  fol- 
lowing appear  to  me  to  embrace  the  chief  points  on  which  a 
defence  of  this  kind  may  rest. 

1.  Death  may  be  caused  by  improper  food. — It  has  been 
mentioned  in  a  preceding  chapter  (ante,  p.  99),  that  some  kinds 
of  food  will  cause  death  under  symptoms  resembling  those  of 
irritant  poisoning.   Such  cases  are  not  common,  and  they  appear 
to  depend  often  on  idiosyncrasy,  or  peculiarity  of  constitution, 
i  If  poison  be  taken  with  such  food,  we  may  safely  refer  death  to 
i  the  former,  provided  the  case  took  the  usual  course ;  and  that 
I  death  was  preceded  by  all  or  a  majority  of  the  symptoms  pe- 
1  culiar  to  the  kind  of  poison  taken.    If  any  of  these  characters 
|  are  wanting,  this  must  weaken  the  evidence ;  but  in  most  in- 
I  stances,  it  will  be  found  that  the  symptoms  of  acute  poisoning 
i  are  so  well  marked,  as  to  extinguish  those  which  may  have  de- 
fended upon  unwholesome  food.    Each  case  must  be  judged 
;of  by  itself:  no  general  rules  for  a  decision  can  be  laid  down, 
i  Still,  it  must  be  remembered,  that  death  is  not  a  very  common 
[  consequence  of  unwholesome  food,  while  it  is  the  usual  result  of 
[an  active  poison. 

I  2.  Poison  may  be  found  in  the  body,  and  death  may  be 
j  caused  by  disease. — This  is  a  case  which  more  frequently 
[presents  itself  for  our  consideration;  since  poison  is  often  wilfully 
or  accidentally  administered  to  persons  while  labouring  under 
I  disease.  On  an  examination  of  the  body,  we  may  find,  besides 
•indications  of  poison,  marks  of  extensive  disease.  When  this 
(happens,  the  chief  point  to  be  considered  is,  whether  the  disease 
shad  advanced  to  that  degree  to  account  for  rapid  or  sudden  death; 
for  this  is  one  of  the  essential  characters  of  acute  poisoning. 
Should  the  history  of  the  case  be  known,  our  judgment  may  be 
assisted  by  observing  whether  the  symptoms  preceding  death  were 
referable  to  a  diseased  condition  of  the  body,  or  to  poison.  We 
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cannot  deny  that  singular  coincidences  may  occur.  A  man  may 
have  taken  irritant  poison,  and  yet  death  be  occasioned  by  abscess 
in  the  brain,  or  the  lungs, — by  sudden  haemorrhage,  or  other  causes. 
If  the  poison  were  of  a  nature  to  cut  short  life  suddenly,  we 
could  not  hesitate  to  refer  death  to  it.  Thus  it  is  scarcely  possible 
to  admit,  when  prussic  acid  is  the  poison,  that  death  should  be 
referred  to  some  diseased  condition  of  the  body  found  on  an  ex- 
animation  of  the  body.  Whether  the  person  is  labouring  under 
illness  or  not,  the  taking  of  this  poison  would  be  sufficient  to 
account  for  death.  The  only  exception  would  be  where  the  1 
prussic  acid  was  in  small  quantity,  and  might  have  been  derived 
from  some  accidental  source.  It  is  not  always  so  easy,  however, 
to  determine  this  question  in  other  cases  of  poisoning  ;  for, 
whether  the  substance  taken  be  opium  or  arsenic,  there  is  time 
for  latent  disease  of  the  heart,  brain,  or  lungs,  to  cut  short  life. 
The  history  of  the  symptoms  preceding  death  will  enable  us  in  j 
general  to  return  an  answer.  Without  this  history,  or  some  j 
strong  corroborative  evidence,  a  medical  opinion  can  be  little 
more  than  a  conjecture. 

Several  complex  cases  of  this  description  have  occurred  in  re- 
ference to  diseases  of  the  stomach,  the  persons  labouring  under 
such  diseases  having  had  poison  administered  to  them.  Thus, 
the  organ  has  been  found  perforated,  and  the  question  has  been, 
not  so  much  what  caused  the  perforation,  as  whether  the  perfora- 
tion or  the  poison  had  caused  death.    A  woman  swallowed,  by 
mistake,  half  an  ounce  of  powdered  chloride  of  barium  dissolved 
in  warm  water.    Nausea  and  vomiting  of  a  watery  mucus  super-  i 
vened,  with  twitchings  of  the  facial  muscles,  and  convulsive 
motions  of  the  hands  and  feet.    The  symptoms  continued  to  in-  i 
crease  in  severity,  and  she  died  in  about  two  hours  from  the  time  i 
of  taking  the  poison,  under  the  most  violent  convulsions.    On  I 
inspection,  the  stomach  was  found  perforated  posteriorly,  in  the  1 
lesser  curvature,  near  the  cardiac  orifice.    The  aperture  was  of 
an  oval  form,  three  lines  in  diameter  externally,  and  almost  twice  i 
as  large  internally.    The  margin  appeared  swollen,  and  the 
mucous  membrane  for  about  two  inches  around  was  much  thickened,  i 
and  covered  with  a  bloody  mucus.    The  stomach  and  small  in-  i 
testines  were  highly  inflamed  ;  the  cavity  of  the  former  contained 
mucus  and  coagulated  blood.    The  pharynx  and  oesophagus  pre- 
sented slight  marks  of  inflammation.    The  poison  was  found  in  i 
the  stomach  by  chemical  analysis.    Wildberg,  who  has  reported  ] 
this  case,  suggested  that  the  perforation  was  due  to  the  previous  < 
disease,  and  not  to  the  poison  taken.    This  is  very  probable,  for  i 
the  characters  of  the  aperture  were  those  of  perforation  from  dis-  i 
ease  (ante,  p.  1 57  );  and  it  would  be  very  unlikely  that  the  chloride  of 
barium,  if  it  led  to  perforation  of  the  stomach  at  all,  should  have 
given  rise  to  this  effect  in  two  hours.    It  is  not  stated  whether 
the  woman  suffered  from  any  symptoms  of  gastric  irritation  prior 
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ito  taking  the  poison,  nor  whether  the  contents  of  the  stomach 
!  [were  found  extravasatecl  and  the  peritoneum  inflamed.  But 

there  can  be  no  doubt  that  the  woman  died  from  the  effects  of 
i  [the  poison.  This  was  clearly  indicated  by  the  nature  of  the 
|.  jsymptoms,  and  the  appearances  after  death.  Admitting  that  no 
I  [mistake  was  made  respecting  the  time  at  which  the  poison  was 
[  swallowed,  it  must  be  considered  remarkable  that  this  substance 
I  tshould  have  destroyed  life,  and  left  such  extensive  marks  of 
j  iirritation  in  the  alimentary  canal,  in  the  short  space  of  two 
l  hours. 

I  [   The  following  case  was  tried  at  the  Taunton  Spring  Assizes, 
t^l836.    A  woman  named  Edney  was  charged  with  the  murder  of 
|jher  husband,  by  poisoning  him  with  arsenic.    It  appeared  in 
ipvidence,  that  the  deceased  was  attacked  with  severe  pain  in  the 
■[abdomen  and  vomiting,  shortly  after  having  eaten  his  dinner, 
Ijsvhich  was  prepared  for  him  by  the  prisoner.    Medical  assistance 
■was  called  in  ;  but  the  man  became  worse,  and  he  died  in  sixty 
■hours  after  the  first  attack.    It  was  shown  that  arsenic  had  been 
jprobably  given  to  him  at  the  dinner  ;  and  also  on  several  other 
occasions,  when  it  was  supposed  to  have  been  substituted  for 
lome  medicine  prescribed  for  him,  his  symptoms  having  been 
■uniformly  aggravated  after  each  dose.     The  chemical  evidence 
■Was  very  clear  : — arsenic  was  discovered  in  the  vessel  in  which 
:he  dinner  was  dressed  ;  also  in  the  stomach  of  the  deceased  ; 
md  the  poison  was  traced  to  the  possession  of  the  prisoner.  On 
m  examination  of  the  body,  a  scirrhous  ulcer,  evidently  of  long 
standing,  was  found  in  the  stomach,  near  the  pyloric  orifice.  It 
^vas  about  the  size  of  a  shilling,  had  a  dark  appearance,  and  the 
nargin  was  inflamed.    The  mucous  membrane  of  the  stomach, 
is  well  as  of  the  duodenum,  was  in  such  a  high  state  of  inflamma- 
ion  that  it  resembled  red  velvet.    The  defence  on  the  trial  was, 
;hat  the  symptoms  and  death  of  the  deceased  were  due  to  the 
Scirrhous  ulcer,  and  not  to  poison.    It  was  shown  that  the  de- 
ceased had  suffered  from  a  gnawing  pain  of  the  stomach  for  a 
pery  long  period  ;  and  it  was  thought  by  himself,  as  well  as  by 
others  who  saw  him,  that  this  last  attack  of  illness  was  nothing 
Imore  than  an  aggravation  of  his  old  complaint.    The  medical 
fitness,  however,  did  not  hesitate  to  refer  the  symptoms  and 
leath  to  arsenic,  for  the  following  reasons  : — The  symptoms  oc- 
curred suddenly  and  violently,  after  a  meal  at  which  arsenic  was 
proved  to  have  been  administered.    Some  of  these  symptoms 
livere  peculiar  to  arsenic,  and  totally  unconnected  with  the  dis- 
Jfease  under  which  the  deceased  was  labouring.    Pain  and  vomiting 
J  night  be  ascribed  to  either  cause  ;  but  the  intense  thirst,  not 
previously  experienced,  well-marked  inflammation  of  the  eyes, 
boldness  of  the  body,  and  before  death  paralysis  of  the  extremities, 
with  loss  of  sight,  were  symptoms  unquestionably  owing  to  the 
!  operation  of  arsenic,  and  were  not  the  effect  of  chronic  disease. 
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This  disease  was  not  likely  to  destroy  life  with  such  rapidity  and 
under  such  severe  symptoms.  The  appearances  corroborated  the 
opinion  founded  on  the  symptoms,  and  showed  that  death  was 
really  due  to  an  active  and  irritant  poison.  The  woman  was 
convicted  upon  this  evidence. 

The  case  of  Reg.  v.  Foster  (Suffolk  Lent  Ass.  1847)  also 
furnishes  an  important  caution  to  medical  witnesses.  The  prisoner 
was  here  charged  with  poisoning  her  husband.  He  had  died 
somewhat  suddenly  :  his  body  was  inspected,  and  death  was 
referred  by  the  inspectors  to  an  inflamed  state  of  the  kidney,  and 
a  rupture,  to  a  very  small  extent,  of  the  inferior  vena  cava.  The 
stomach  and  intestines  were  subsequently  examined  by  Mr. 
Image  and  Mr.  Newham  of  Bury  St.  Edmund's,  and  a  large  quan- 
tity of  arsenic  was  found  in  them.  The  whole  of  the  tissues  were 
completely  impregnated  with  it.  They  properly  ascribed  death 
to  arsenic,  considering  that  the  condition  of  the  kidney  was  not 
a  sufficient  cause.  The  injury  to  the  vena  cava  was  no  more 
than  what  might  have  arisen  from  an  accidental  puncture  during 
the  examination  of  the  body.  This  case  is  otherwise  remarkable 
from  the  fact  that  the  prisoner  was  convicted  —  although  there 
was  no  apparent  motive  for  the  crime,  although  no  arsenic  had 
been  traced  to  her  possession,  and  there  was  no  direct  proof  of 
administration. 

The  next  case  occurred  in  Germany.  A  woman,  after  an 
illness  of  many  weeks,  during  which  she  was  subject  to  constant 
vomiting  and  other  symptoms  of  disease  in  the  stomach,  died 
suddenly  under  suspicious  circumstances,  and  her  husband  was 
accused  of  having  poisoned  her.  The  parties  had  lived  unhappily 
together.  The  prisoner,  under  the  pretence  of  relieving  her 
disorder,  gave  her  a  white  powder  and  a  mixture  of  Boletus  cer- 
vinus.  Soon  after  taking  this  powder  she  became  much  worse, 
and  severe  pain  in  the  abdomen  with  purging  came  on.  She  died 
nine  days  after  taking  the  powder  ;  and  a  physician  who  saw  her 
shortly  before  death,  considered  her  to  be  labouring  under  the 
effects  of  irritant  poison.  The  deceased  gave  to  the  physician 
the  glass  from  which  she  had  taken  the  alleged  medicine.  This 
contained  a  white  powder,  which  on  examination  proved  to  be 
arsenic.  There  were  well-marked  appearances  of  poisoning  in 
the  stomach.  The  whole  of  the  interior  was  of  a  dull  reddish 
brown  colour  :  the  lining  membrane  being  in  some  parts  so  soft- 
ened as  to  have  a  gelatinous  consistency.  About  half  an  inch  from 
the  pylorus,  there  was  a  perforation  of  the  coats  of  the  organ. 
The  edges  of  the  aperture  were  hard,  and  had  a  cicatrized  appear- 
ance. The  stomach  contained  about  twelve  ounces  of  a  reddish 
coloured  liquid.  The  intestines  were  slightly  inflamed.  The 
medicine  alleged  to  have  been  given  by  the  prisoner  to  the  de- 
ceased, was  proved  to  have  been  arsenic  in  a  decoction  of  the 
Boletus  cervinus.    The  contents  of  the  stomach  and  intestines 
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yielded  no  traee  of  poison,  but  the  analysis  does  not  appear  from 
the  report  to  have  been  skilfully  conducted.  The  medical 
opinion  given  at  the  trial  was,  that  the  deceased  had  died  from 
arsenic,  and  not,  as  it  was  alleged,  from  disease.  The  prisoner 
was  acquitted  of  the  charge,  the  Court  doubting  the  correctness 
of  the  medical  opinion  in  favour  of  death  from  poison.  The 
witnesses  were  asked,  whether  they  would  swear,  from  the  ap- 
pearances alone,  that  the  deceased  had  died  from  arsenic  ;  but 
this  they  declined  doing.  The  previous  disease  of  the  stomach, 
and  illness  of  the  deceased,  were,  in  the  judgment  of  the 
Court,  a  sufficient  cause  of  the  symptoms  and  death.  It  is 
proper  to  state  also,  that  the  evidence  of  administration  by  the 
prisoner  was  defective.    (Rust's  Magazine,  1837.  50  B.  2  H.) 

I  have  already  referred  to  a  case,  in  which  a  woman  labour- 
ing under  malformation  of  the  heart  was  supposed  to  have  taken 
nux  vomica,  and  to  have  died  from  its  effects.  The  facts,  how- 
ever, showed  that  death  had  been  really  caused  by  an  obstruction 
to  the  circulation  through  the  heart  (ante,  p.  151).  The  two 
following  cases  are  related  by  Henke.  A  girl  died  under  sus- 
picious circumstances,  and  an  inspection  of  the  body  Avas  ordered. 
The  viscera  were  found  healthy,  except  those  of  the  abdomen. 
The  stomach  contained  three  ounces  of  a  reddish  coloured  liquid. 
Its  mucous  membrane  was  of  a  dark  red  colour,  and  near  the 
intestinal  opening  were  several  spots* of  a  clear  yellow  hue.  The 
contents  of  the  stomach,  on  analysis,  yielded  arsenic.  The  ac- 
count given  by  the  mother  was,  that  the  deceased,  some  weeks 
before,  had  met  with  a  fall,  after  which  she  complained  of  pain 
in  her  side.  Shortly  before  her  death  she  said  she  felt  ill,  and 
vomited  repeatedly, — she  went  to  bed  early,  and  died  without 
being  convulsed.  The  medical  opinion  was  to  the  effect  that  she 
had  been  poisoned  ;  but  the  Court  held  that  the  fact  of  poisoning 
was  not  proved,  and  the  person  who  was  charged  with  the  crime 
was  acquitted.  This  case  shows  that  there  is  great  difficulty  in 
forming  a  medical  opinion,  when  there  is  no  satisfactory  account 
!  of  the  symptoms  preceding  death.  In  the  case  of  The  Queen  v. 
Jennings  (Berks  Lent  Assizes,  1845),  the  deceased,  although  ill, 
was  not  seen  by  a  medical  man  during  life,  but  the  stomach  was 
inflamed,  and  arsenic  was  found  in  it.  The  only  account  of  the 
symptoms  preceding  death,  was  derived  from  the  evidence  of  a 
girl.    The  Court  held  that  the  fact  of  poisoning  was  established. 

In  another  case,  a  man  was  charged  with  having  given  to  his 
wife,  who  had  been  for  along  time  out  of  health,  a  small  quantity  of 
arsenic  in  four  different  doses.  The  only  symptoms  that  followed, 
were  general  illness  and  vomiting.  Another  and  stronger  dose 
was  then,  it  is  supposed,  administered  ;  and  after  suffering  severe 
pain,  the  woman  died  the  day  following.  The  body  was  in- 
spected twenty-four  hours  afterwards.  In  the  abdomen,  the 
pancreas  was  found  enlarged  and  in  a  scirrhous  state,  evidently 
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proceeding  from  chronic  disease.  The  lining  membrane  of  the 
stomach  was  inflamed,  and  it  presented  gangrenous  spots.  It 
contained  a  greyish  coloured  liquid,  having  a  gritty  feel.  The 
uterus  was  in  a  state  of  scirrhous  enlargement.  The  contents 
of  the  stomach,  on  analysis,  were  found  to  contain  arsenic.  The 
medical  opinion  was,  that  notwithstanding  the  marks  of  exten- 
sive disease  in  the  viscera  of  the  abdomen, — the  appearances 
after  death,  and  the  detection  of  the  poison  in  the  viscera,  proved 
that  the  deceased  had  died  from  arsenic.  The  counsel,  in  de« 
fence,  raised  objections  to  this  view,  on  the  ground  that  the 
head  had  not  been  examined,  and  that  the  chemical  analysis 
was  defective.  The  Faculty  of  Leipsic  being  appealed  to,  over- 
ruled the  objections.  The  diseased  state  of  the  pancreas  might,  in 
their  opinion,  have  given  rise  to  vomiting,  emaciation,  and  death, 
but  not  to  so  sudden  a  death.  The  chemical  analysis,  although  in 
some  respects  defective,  sufficiently  demonstrated  the  presence  of 
arsenic  in  the  viscera  (Zeitschrift  der  S.  A.) 

The  following  case  is  reported  by  Dr.  Carson.  (Monthly 
Journal  of  Medical  Science,  Aug.  1846,  p.  142.)  A  sailor  after 
making  a  hearty  meal  was  seized  with  intense  pain  in  the  abdo- 
men, and  died,  without  any  relief  from  treatment,  in  about  fifteen 
hours.  On  inspection,  a  large  opening  was  found  in  the  stomach, 
and  the  whole  of  the  mucous  membrane  at  the  cardiac  end  was 
intensely  injected.  The  small  intestines,  from  the  stomach  to 
the  cascum,  were  equally  injected,  and  appeared  like  red  velvet. 
A  number  of  round  worms  (L.  teres)  were  found  in  the  small 
intestines,  some  of  them  still  living.  The  other  organs  of  the 
chest  and  abdomen  were  healthy.  There  had  been  an  effusion 
of  fluid  into  the  cavity  of  the  abdomen  (through  the  perforation), 
but  there  was  no  sign  of  inflammation.  Dr.  Brett  examined  the 
stomach,  its  contents,  and  the  fluids  of  the  abdomen  ;  and  a 
trace  of  arsenic  was  discovered,  so  slight  that  Dr.  Brett  did  not 
consider  it  sufficient  to  enable  him  to  give  an  opinion  that  arsenic 
was  the  cause  of  death.  The  jury  returned  a  verdict,  leaving 
the  real  cause  of  death  in  doubt,  i.  e.  that  the  deceased  had  died 
from  inflammation  and  perforation  of  the  stomach,  which  might 
have  been  produced  by  arsenic  or  natural  causes.  Dr.  Carson 
considered  that  the  rupture  of  the  stomach  was  due  to  the  rapid 
development  of  gas  as  a  consequence  of  the  acetous  fermentation 
of  the  contents.  As  arsenic  was  really  discovered  in  this  case, 
it  is  obvious  that  it  must  have  been  taken  by  the  deceased, 
although  this  does  not  appear  from  the  symptoms  and  moral 
circumstances.  What  was  the  cause  of  death— disease  or  poison  ? 
Arsenic  does  not  commonly  produce  perforation,  and  it  is  very 
unlikely  that  it  should  have  caused  a  large  aperture  in  the  sto- 
mach in  fifteen  hours.  But  arsenic  would  account  for  the  highly 
inflamed  condition  of  the  alimentary  canal,  and  the  actual  quan- 
tity found  in  the  body  after  death,  however  small,  is  of  course 
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merely  a  residue  of  what  has  killed.  The  report  states  that  no 
effusion  of  lymph,  or  other  sign  of  peritonitis,  was  observed. 
The  perforation,  therefore,  if  the  cause  of  death,  does  not  appear 
to  have  operated  fatally  in  the  usual  way.  The  aperture  in  the 
stomach  could  not  be  ascribed  to  the  worms,  as  these  were  found 
in  the  small  intestines.  This  is  a  most  difficult  case  on  which 
to  express  an  opinion,  but,  taking  the  whole  of  the  facts,  with 
the  positive  evidence  of  the  presence  of  arsenic,  it  appears  highly 
probable  that  death  was  caused  by  poison.  The  only  other  view 
of  the  matter  is,  that  there  was  rupture  of  the  stomach  operating 
fatally  by  shock  ;  but  this  leaves  unexplained  the  extensively  in- 
flamed condition  of  the  stomach  and  intestines. 

In  the  following  number  of  the  same  journal  (Sept.  1846, 
p.  184)  is  another  case  by  Dr.  Paterson,  in  which  no  doubt 
existed  that  poison  had  been  taken,  but  the  cause  of  death  ap- 
peared somewhat  obscure.  A  girl,  ret.  18,  swallowed  a  drachm 
of  King's  yellow  (a  mixture  of  sulphuret  of  arsenic,  lime,  and 
sulphur).  In  about  two  hours  she  began  to  vomit,  and  she  still 
vomited  when  admitted  into  the  Infirmary,  i.e.  about  ten  or 
twelve  hours  after  having  taken  the  poison.  When  admitted, 
there  was  great  anxiety,  with  collapse,  coldness  of  surface,  and 
a  scarcely  perceptible  pulse.  On  the  day  following,  the  signs  of 
irritation  in  the  alimentary  canal  abated  under  treatment,  and 
symptoms  of  acute  bronchitis  supervened.  She  died  sixty  hours 
after  having  taken  the  poison.  Appearances  indicative  of  in- 
flammation were  found  in  the  air-passages  and  lungs  :  but  there 
was  no  sign  of  active  inflammation  about  the  stomach,  and  the 
intestines  were  healthy  throughout.  There  could  be  no  doubt 
that  death  was  immediately  caused  by  bronchitis  :  but  the  ques- 
tion to  be  decided  was,  whether  this  had  arisen  from  the  usual 
accidental  causes,  or  whether  it  had  been  produced  by  poison. 
From  the  fact  that  the  mucous  membrane  of  the  air-passage  has 
been  occasionally  found  inflamed  in  cases  of  arsenical  poisoning, 
Dr.  Paterson  concluded  that  the  arsenic  was  here  the  remote 
cause,  and  that  the  inflammatory  action  probably  extended  by 
continuity  from  the  alimentary  canal  into  the  air-passages.  This 
question  is  of  considerable  importance.  Let  us  suppose  that 
some  person  had  been  charged  with  criminally  administering  the 
poison.  Could  he  have  been  convicted  of  murder  under  the  cir- 
cumstances? Could  a  medical  witness  have  sworn  without 
hesitation  that  the  poison  produced  the  fatal  bronchitis,  and 
caused  death  ;  and  that  it  was  impossible  that  the  disease  could 
have  arisen  by  any  coincidence  from  accidental  causes  ?  It 
appears  to  me  that  such  an  opinion  would  not  have  been  justi- 
fiable, because  acute  laryngitis,  although  it  may  by  possibility- 
occur,  cannot  be  reckoned  among  the  ordinary  fatal  conse- 
quences of  arsenical  poisoning ;  and  it  would  be  exceedingly 
difficult  to  produce  a  single  instance  in  which  arsenic  had  clearly 
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and  indisputably  caused  death  by  exciting  inflammation  of  the 
mucous  membrane  of  the  air-passages. 

When  poison  is  found  in  a  dead  body,  it  is  natural  to  refer 
death  to  this  as  a  sole  and  sufficient  cause;  but  it  is  the  duty 
of  a  medical  jurist  to  remember  that  there  may  be  other  causes 
of  death  in  the  form  of  latent  disease.    The  case  of  Reg.  v.  Dore 
and  Spry  (Central  Criminal  Court,  August,  1848)  (Medical 
Gazette,  Vol.  42,  p.  888,  184S)  is  in  this  respect  worthy  of 
notice.  The  accused  persons  (the  mother  and  grandmother  of  the 
deceased  child)  were  charged  with  murder  by  administering 
to  it  arsenic.    The  child  at  four  months  had  suffered  from  den- 
tition.   On  the  13th  of  July  it  was  suddenly  seized  with  pain  in 
the  bowels,  which  was  relieved  by  fomentations.    The  pain  in* 
creased  during  the  day,  there  was  vomiting  of  bile,  but  no 
purging  ;  some  blood  was  passed  once  from  the  bowels.  The 
medical  man  who  was  called  in  pronounced  it  to  be  a  case  of 
intussusception  of  the  bowels  (ante,  p.  129),  and  gave  no  hope 
of  its  recovery.     On  the  following  day,  the  14th,  the  child 
became  progressively  worse  ;  the  abdomen  was  swollen,  and 
the  usual  remedies  procured  no  relief  to  the  bowels.  Four  grains 
of  calomel  were  prescribed  ;  the  powder  was  mixed  with  a  little 
milk,  and  given  by  the  medical  man  in  attendance  to  the  infant 
while  lying  in  a  hopeless  state.    There  was  neither  vomiting  nor 
purging.  The  child  died  on  the  15th  July,  about  seven  hours 
after  the  powder  had  been  put  into  the  mouth,  and  fifty  hours 
from  the  time  at  which  it  was  first  seized  with  pain  in  the  abdo- 
men.   On  an  inspection  of  the  body  five  days  after  death,  there 
was  found  an  intussusception  of  the  lower  part  of  the  small  in- 
testines, about  one  foot  of  the  intestine  being  completely  locked 
in  another  portion  near  the  caecum.    The  strangled  part  was 
highly  inflamed  downwards  from  this  point,  but  not  upwards. 
The  duodenum  and  all  the  small  intestines  above  the  strangulated 
part  were  free  from  inflammation,  and  filled  with  feculent  matter 
of  a  bright  yellow  colour.    The  disease  had  gone  on  to  that 
degree  that  the  passage  through  the  intestine  was  completely 
obstructed.  This  was  considered  to  be  a  sufficient  cause  of  death, 
and  was  certified  accordingly.    At  the  subsequent  inquiry  the 
evidence  of  the  medical  witness  who  made  the  inspection  was  to 
the  effect,  that  the  disease  was  in  such  an  advanced  stage  as  to 
be  incurable,  and  that  it  would  account  for  all  the  symptoms 
and  for  the  death  of  the  child.    The  stomach  was  not  opened 
until  a  week  after  death  ;  it  was  not  inflamed,  but  there  was  a 
dark  patch  in  one  part  fringed  with  a  yellowish  substance.  This 
on  analysis  proved  to  be  arsenic,  calculated  to  amount  from  two 
to  four  grains.  The  dark  patch  was  referred  by  the  chemist  who 
made  the  analysis,  to  gangrene  produced  by  the  poison.  No  trace 
of  calomel  or  any  mercurial  preparation  was  found  in  the  stomach; 
ami  through  unpardonable  neglect  in  a  case  of  such  grave  im- 
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portancc,  the  chemist  made  no  analysis  either  of  the  intestines,  of 
their  contents,  or  of  the  liver  or  tissues.  He  deposed  in  the  rno-t 
positive  terms,  that  the  arsenic  must  have  been  in  the  child's 
body  at.  least,  two  day*,  and  that  the  poison  could  not  possibly 
have  \)(-cu  given  twenty-four  hours  before  death.  On  this  chemi- 
cal evidence  the  accused,  who  had  had  the  custody  of  the  child 
from  the  commencement  of  its  illness,  were  put  upon  their  trial 
for  murder.  No  motive  was  apparent  or  even  suggested,  as  the 
parties  were  in  a  respectable  sphere  of  life.  The  main  question 
turned  on  the  cause  of  death,  and  the  accuracy  of  the  chcrn  cal 
evidence  as  to  the  date  of  reception  of  arsenic  into  the  body  of 
the  child.  Having  been  called  as  a  witness  on  the  part  of  the 
Crown,  rny  evidence  was  to  the  effect  that,  taking  the  symp- 
toms and  appearances,  they  were  not  those  of  poisoning  by 
nr-.enie,  hut  of  intussusception  or  obstructed  bowels  ;  that  such  a 
disease  was  a  frequent  attendant  on  dentition  in  children,  and 
when  existing  to  the  extent  described  in  this  case,  it  would  be 
likely  to  prove  fatal.  Having,  under  an  order  of  the  Court, 
examined  the  stomach,  I  gave  my  opinion  that  the  dark  patch 
Isgribed  by  the  chemist  to  gangrene,  arose  from  altered  blood 
■fused  as  a  result  of  the  local  irritant  action  of  arsenic, — that 
the  absence  of  inflammation  from  the  stomach,  duodenum,  and. 
small  intestines,  as  far  down  as  the  strangled  portion,  rendered 
it  in  the  highest  degree  improbable  that  the  arsenic  could  have 
been  in  the  body  of  this  child  two  days,  or  even  many  hours  ; 
■at  10  large  a  quantity  of  arsenic  as  from  two  to  four  grains 
could  not  have  been  in  the  stomach  of  an  infant  two  whole 
days  without  producing  urgent  and  violent  symptoms,  incessant 
vomiting  and  purging,  collapse,  and  a  more  rapid  death.  The 
death  of  the  child,  therefore,  in  rny  judgment,  was  owing  to 
intussusception,  of  which  dentition  was  a  sufficient  cause.  Had 
the  arsenic  produced  the  intussusception,  there  would  have 
been  clear  symptoms  of  arsenical  poisoning  preceding  the  attack, 
attended  by  inflammation  of  the  stomach,  and  probably  inflamma- 
tion of  the  bowels  between  the  stomach  and  the  seat  of  strangu- 
lation. That  an  infant  of  four  months  should  live  two  days 
with  a  quantity  of  arsenic  in  its  stomach  sufficient  to  kill  two 
adults,  without  producing  inflammation  of  the  stomach  and 
■t  bowels,  would  be  contrary  to  the  usual  course  of  experience  on 
the  action  of  this  poison.  The  theory  of  gangrene,  on  which 
■One  the  assumed  date  of  administration  rested  was,  therefore, 
quite  inadmissible.  Hut  it  was  necessary  to  account  for  the 
[arsenic  in  the  stomach.  On  minute  inquiry,  it  turned  out  that 
the  five  grains  of  calomel  given  by  the  medical  man  to  the  child 
some  hours  before  its  death,  were  dispensed  at  night  by  a  person 
in  a  shop,  who  admitted  that  it  was  not  his  duty  to  dispense 
medicine,  and  that  white  arsenic  was  kept  in  a  bottle  in  the  shop 
over  the  shelf  on  which  the  calomel  was  kept.     This  witness 
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stated  that  he  was  "in  a  hurry"  when  he  dispensed  this  powder, 
and  gave  the  following  evidence  in  cross-examination  :— 

"  The  powder  was  white.  I  knew  that  white  arsenic  was  kept 
in  the  shop,  but  I  did  not  sell  any  that  night.  By  the  Court :  I 
should  not  know  calomel  from  arsenic  by  its  appearance  !  I  don't 
know  whether  arsenic  is  rougher  in  appearance  than  calomel.  I 
never  examined  them  together.  I  cannot  say  whether  calomel, 
being  mixed  with  sugar,  would  give  it  still  more  the  appearance 
of  arsenic." 

As  no  calomel  or  mercurial  preparation  was  found  by  analysis 
in  the  stomach  of  the  child,  and  if  given  in  so  large  a  dose 
within  a  few  hours  of  death,  some  portion  must  have  been  found, 
it  appears  only  a  reasonable  presumption  that  a  mistake  was 
here  made  by  an  ignorant  dispenser,  and  that  arsenic  was  sup- 
plied instead  of  calomel.  The  recent  introduction  of  the  arsenic 
would  account  for  the  absence  of  symptoms  and  appearances  ; 
and  in  no  other  way  could  the  absence  of  calomel  be  explained. 
There  was  nothing  to  show  that  the  poison  had  accelerated  death, 
for  the  child  was  at  the  time  fast  sinking  from  the  fatal  disease. 
Upon  this  evidence,  Piatt,  B.,  who  tried  the  case,  addressed  the 
jury,  and  they,  without  calling  upon  the  accused  persons  for  a 
defence,  immediately  acquitted  them  of  the  charge. 

This  case  shows  the  great  danger  to  society  of  receiving  evi- 
dence on  important  pathological  questions  from  men  who  per- 
haps take  only  a  chemical  view  of  such  matters.  A  darkened 
patch  of  blood  in  the  stomach  was  pronounced  to  be  gangrene, 
while  the  yellow  colour  of  the  arsenic  which  surrounded  it,  proved 
that  putrefaction  must  have  occurred  ; — and  red  blood  effused  at 
the  time  of  death  would  have  been  darkened  by  the  same  pro- 
cess which  rendered  the  arsenic  yellow.  Gangrene  is  a  rare 
appearance  in  poisoning  by  arsenic,  and  is  always  preceded  by 
violent  inflammation  of  some  days'  standing.  Here  there- was 
an  absence  of  inflammation  of  the  stomach  (where  the  arsenic 
was  found)  and  of  the  upper  part  of  the  bowels.  No  calomel 
was  detected  in  the  stomach,  and  yet  it  was  assumed  by  the 
chemist  that  a  large  dose  of  calomel  had  been  given.  Had  the 
arsenic  been  in  the  body  as  alleged,  for  two  days,  it  would 
have  been  found  in  the  intestines,  the  liver,  and  tissues.  Assu- 
ming that  it  was  not  contained  in  these  parts,  the  allegation  that 
it  had  been  in  the  body  for  so  long  a  period  as  the  chemist 
stated,  would  have  been  proved  to  be  utterly  untrue,  and  the 
innocence  of  the  accused  made  at  once  manifest;  yet  for  some 
unexplained  reason,  this  most  necessary  part  of  the  analysis  was 
not  made !  The  lives  of  these  females  were  thus  placed  in 
jeopardy  by  a  scries  of  blunders  and  omissions  of  the  grossest 
kind.  The  keeping  of  white  arsenic  in  powder  in  a  shop  near  to 
calomel,  is  fortunately  not  a  common  practice.  The  employ- 
ment of  persons  to  dispense  medicines,  who  admit  that  they  have 
not  sufficient  knowledge  of  drugs  to  distinguish  calomel  from 
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arsenic,  is  in  accordance  with  the  present  state  of  the  law.  The 
same  may  be  said  of  the  employment  of  those  who,  with  only  a 
limited  experience  in  chemical  analysis,  undertake  to  answer 
any  pathological  question,  however  difficult,  which  may  arise  in 
the  course  of  an  investigation. 

The  longer  life  is  protracted  after  the  supposed  administration 
of  poison,  the  more  difficult  becomes  the  decision  in  reference 
to  the  cause  of  death.  It  will  be  seen  from  the  facts  above 
related,  that  a  question  of  this  kind  can  only  be  satisfactorily 
settled,  when  death  is  recent,  by  a  reference  to  the  particulars 
attending  each  case.  The  following,  which  occurred  to  Dr. 
Christison,  is  in  this  respect  interesting.  A  man  named  Munn 
was  tried  at  the  Inverary  Spring  Circuit,  for  the  double  crime 
of  procuring  abortion,  and  of  murder  by  poisoning.  The  moral 
evidence  and  symptoms  together,  left  no  doubt  that  arsenic  had 
been  given ;  and  that  the  deceased,  a  girl  with  whom  the  pri- 
soner had  cohabited,  had  laboured  under  the  effects  of  this  poison 
in  a  very  aggravated  and  complex  form  for  twelve  days.  After 
that,  she  began  to  recover  rapidly,  and  in  the  course  of  a  fort- 
night was  free  from  every  symptom,  except  weakness  and  pains 
in  the  hands  and  feet :  —  in  short,  all  things  considered,  she  was 
thought  to  be  out  of  danger.  But  she  then  became  affected  with 
headache  and  sleeplessness,  and  died  in  nineteen  days  more 
under  symptoms  of  obscure  general  fever,  without  any  local  in- 
flammation. The  medical  opinion  given  was,  that  granting  the 
girl's  first  illness,  as  it  appeared  from  moral  and  medical  evi- 
dence, to  be  owing  to  arsenic,  her  death  could  not  be  ascribed  ' 
to  that  poison  with  any  certainty.    (On  Poisons,  p.  56.) 

This  question  may  sometimes  present  itself  to  a  medical  wit- 
ness under  another  form,  namely,  whether  a  person  has  died 
from  a  medicine  exhibited  in  an  improper  dose,  or  from  disease. 
Thus  a  person  enfeebled  by  age  or  disease,  may  be  killed  by  a 
powerful  drastic  purgative.  Infants  may  be  killed  by  small  doses 
of  opium  or  calomel.  Several  lives  have  been  already  lost  by 
the  effects  of  repeated  doses  of  gamboge  and  aloes,  exhibited  in 
large  quantities  to  enfeebled  persons,  under  the  form  of  Morison's 
pills ;  and  convictions  for  manslaughter  have  taken  place  on 
this  ground.  The  questions  here  will  be,  1.  Whether  the  medi- 
cine or  the  disease  caused  death ;  or,  2.  Whether  the  medicine 
accelerated  death,  by  aggravating  the  disease  or  rendering  it 
fatal.  The  responsibility  of  the  accused  will  depend  upon  the 
answers  :  and  it  will  be  for  a  jury  to  consider  whether  there  were 
sufficient  knowledge  and  caution  employed  by  the  person  pre- 
scribing it.  The  most  simple  remedies,  used  at  an  improper 
time,  or  in  improper  doses,  may  act  as  poisons,  and  destroy  life. 
Such  cases  are  eommonly  too  well  marked  to  admit  of  much 
difficulty  in  deciding  on  the  real  cause  of  death. 

3.  Death  may  have  been  caused  by  violence  and  not  by 
d  3 


230 


DEATH  FROM  VIOLENCE  OR  POISON. 


poison.  —  A  person  who  has  taken  poison  may  be  maltreated, 
and  the  question  will  arise,  whether  the  poison  or  the  maltreat- 
ment was  the  cause  of  death.  The  solution  of  this  question 
cannot  in  general  be  very  difficult,  when  the  history  of  the  case 
is  before  us.  Two  instances  of  this  kind  are  on  record.  Wild- 
berg  was  called  upon  to  examine  the  body  of  a  girl,  who  died 
while  her  father  was  chastising  her  for  stealing.  It  was  supposed 
by  all,  that  the  girl  had  died  from  the  effects  of  the  violence. 
On  the  arms,  shoulders  and  back,  many  marks  of  violent  treat- 
ment were  found,  and  under  some  of  them  blood  was  extra- 
vasated  in  large  quantity.  The  injuries,  although  severe,  did 
not  appear  sufficient  to  account  for  the  sudden  death  ;  he  there- 
fore proceeded  to  examine  the  cavities,  and  on  opening  the 
stomach  he  found  it  very  much  inflamed,  and  lined  with  a  white 
powder,  which  was  proved  to  be  arsenic.  It  turned  out  that  on 
the  theft  being  detected,  the  girl  had  taken  arsenic  for  fear  of 
her  father's  anger  :  she  vomited  during  the  flogging,  and  died  in 
slight  convulsions.  Upon  this,  Wildberg  imputed  death  to  the 
arsenic,  and  the  man  was  exculpated.  A  woman  at  Berlin,  who 
had  lived  on  bad  terms  with  her  husband,  went  to  bed  in  perfect 
health,  but  soon  afterwards  her  mother  found  her  breathing  very 
hard,  and  on  inquiring  into  the  cause,  discovered  a  wound  on 
the  left  side  of  the  breast.  A  surgeon  was  sent  for,  and  the 
haemorrhage,  which  was  slight,  was  arrested  :  but  the  woman 
died  towards  morning.  On  inspection,  it  was  found  that  the 
wound  had  penetrated  the  pericardium  without  touching  the 
heart,  and  that  the  bleeding  had  been  caused  by  a  division  of  one 
of  the  intercostal  arteries  ;  but  very  little  blood  was  effused 
in  the  chest.  Coupling  these  circumstances  with  the  trifling 
loss  of  blood  during  life,  and  the  fact  that  she  had  had  much 
vomiting  and  some  convulsions  immediately  before  death,  it 
appeared  to  the  medical  examiner  that  she  could  not  have  died 
from  the  wound.  On  a  further  inspection  of  the  body,  signs  of 
corrosion  and  irritation  were  found  in  the  mouth,  throat,  and 
stomach,  and  the  remains  of  some  nitric  acid  were  discovered  in 
a  glass  in  the  room.  The  facts  proved  that  she  had  died  from 
poison.  (On  Poisons,  p.  48.)  Dr.  Geoghegan  has  communicated 
to  me  a  case  which  occurred  in  Ireiand  in  1853,  in  which  a 
gentleman,  having  taken  eleven  grains  of  strychnia,  threw  him- 
self out  of  a  window,  and  sustained  great  bodily  injury.  There 
was  so  much  more  spasm  than  could  be  accounted  for  by  the 
nature  of  the  injury,  that  this  led  to  inquiry,  and  it  was  ascer- 
tained that  he  had  purchased  and  taken  strychnia,  and  that  this 
was  the  cause  of  death.  A  man  was  found  hanging  in  a  room 
which  was  locked  on  the  inside.  On  an  inspection  of  the  body, 
a  large  quantity  of  prussic  acid  was  found  in  the  stomach.  This 
was  an  act  of  suicide.  The  deceased  had  swallowed  the  poison 
after  having  adjusted  the  rope  round  his  neck,  and  had  had 
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sufficient  power  to  throw  himself  from  the  stool  on  which  he  was 
standing.  The  cause  of  death  may  be  easily  assigned  in  such 
cases  when  the  circumstances  are  known  ;  but  it  is  evident  that 
without  great  care  in  conducting  examinations,  the  apparent  may 
be  mistaken  for  the  real  cause. 

The  kind  of  violence  may  sometimes  sufficiently  account  for 
death  without  reference  to  the  poison  which  may  have  been 
taken.  The  following  case  occurred  in  1836.  A  young  man 
was  found  hanging  in  his  bed-room,  quite  dead.    He  was  sus- 

>  pended  by  his  cravat,  and  his  feet  were  within  an  inch  of  the 
floor.    The  door  of  the  room  was  fastened  on  the  inside,  and  it 

I  was  proved  that  no  one  could  have  had  access  to  it.  An  earthen 
pan  was  found  near  the  bed,  containing  about  a  pint  of  blood, 
which  appeared  to  have  proceeded  from  a  very  deep  incision  in 
the  bend  of  the  left  arm  of  the  deceased.  The  razor  with  which 
this  had  been  inflicted  was  found  on  the  mantelpiece.  It  came 
out  in  evidence,  that  on  the  night  previously,  the  deceased  had 
swallowed  a  quantity  of  arsenic,  and  had  suffered  severely  from 
the  effects  of  the  poison  ;  although,  at  the  time,  it  was  supposed 
that  his  illness  was  due  to  other  causes.    In  this  case  there  were 

!  three  modes  by  which  suicide  was  attempted.  The  deceased  had 
first  taken  poison,  then  wounded,  and  afterwards  hanged  him- 

1   self.    There  could  be  no  doubt  that  death  was  caused  by  hang- 

!  ing  ;  and  had  the  wound  been  inflicted,  and  the  poison  admin- 
istered by  other  parties,  this  opinion  might  have  been  safely 
expressed.    Had  the  body  been  found  hanging  in  a  suspicious 

i  locality,  these  circumstances  might  have  created  a  strong  pre- 
sumption of  murder.  Casper  met  with  a  case  in  which  an  aged 
female  was  found  dead,  with  a  soft  cloth  round  her  neck,  under 
circumstances  which  gave  rise  to  a  suspicion  that  she  had  died 
from  strangulation.  The  cloth,  on  examination,  was  found  to 
have  on  it  spots  corroded  by  sulphuric  acid.  There  was  no 
mark  on  the  neck ;  but  there  were  brown  streaks  of  a  leathery 
consistency,  as  from  a  corrosive  liquid,  at  the  corner  of  the 
mouth  and  on  the  neck  :  the  lungs  were  healthy  and  the  heart 
empty.  The  lining  membrane  of  the  gullet  was  of  a  grey  colour, 
and  that  of  the  stomach  presented  a  similar  appearance.  The 
coats  were  soft.  They  had  an  acid  reaction,  and  free  sulphuric 
acid  was  found  both  in  the  stomach  and  gullet.    The  blood  was 

i  feebly  acid.  These  facts  left  it  certain  that  death  had  taken 
place  from  oil  of  vitriol,  and  not  from  strangulation.  (Handb. 
der  Ger.  Med.  p.  427.) 

A  singular  case  is  reported  by  M.  Desgranges,  in  which  a 
man  was  found  lying  on  the  ground  in  an  insensible  state,  with 
marks  of  contusions  on  his  body  as  if  he  had  fallen  from  the 
window  of  his  room.  He  died  without  recovering  his  senses. 
On  inspection,  a  large  quantity  of  carbonate  of  copper  was 
found  diffused  through  the  whole  of  the  alimentary  canal.  From 
Q  4 
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the  facts  which  came  out,  the  cause  of  death  was  referred  to  this 
poison.    (Med.  Gaz.  xxxi.  495.) 

The  real  cause  of  death  may  not,  however,  he  always  so  clear  ; 
for  a  severe  wound,  sufficient  to  account  for  death,  may  have 
been  inflicted  on  the  person  who  has  taken  poison.  A  case  oc- 
curred to  Mr.  Watson  of  Edinburgh,  which  may  serve  as  an 
illustration.  A  woman,  aged  60,  was  brought  into  the  Koyal 
Infirmary,  on  the  evening  of  the  7th  February,  1838,  having  her 
throat  extensively  cut :  she  died  shortly  after  admission.  It 
was  ascertained  that  she  had  swallowed  two  ounces  of  sulphuric 
acid,  a  quarter  of  an  hour  before  cutting  her  throat.  After 
having  taken  the  acid,  she  was  seen  writhing  in  great  pain  :  she 
had  then  put  a  razor  into  her  pocket,  and  left  the  house  to  cut 
her  throat.  She  inflicted  the  incisions  on  arriving  in  the  street, 
was  immediately  seen,  and  conveyed  to  the  Infirmary,  which 
was  close  by.  She  died  in  about  half  an  hour  after  taking  the 
sulphuric  acid.  (Ed.  M.  and  S.  J.,  April,  1840.)  The  wound 
in  the  throat  was  very  deep,  and  besides  other  vessels,  it  divided 
completely  the  internal  jugular  vein  on  the  left  side.  At  the 
inspection,  there  being  then  no  suspicion  of  poison,  it  was  sup- 
posed that  the  bleeding  from  the  wound  sufficiently  accounted 
for  death.  On  opening  the  abdomen,  three-fourths  of  the  sto- 
mach were  wanting,  its  coats  having  been  dissolved  and  decom- 
posed by  the  action  of  the  sulphuric  acid.  Whether  this  or 
the  bleeding  was  the  cause  of  death,  it  was  rather  difficult  to 
say  :  but  probably  the  loss  of  blood,  by  weakening  the  system, 
accelerated  the  effect  of  the  shock  produced  from  the  extensive 
injury  to  the  stomach  by  a  corrosive  poison.  Thus  both  causes 
may  have  operated,  since  it  is  unusual  for  sulphuric  acid  to 
destroy  life  within  so  short  a  period  of  time.  I  need  hardly 
observe,  that  had  the  wound  been  inflicted  by  another,  an  im- 
portant question  would  have  arisen  respecting  the  degree  of 
criminality  to  be  attached  to  the  party  who  had  inflicted  it.  (For 
some  practical  suggestions  on  mixed  cases  of  this  kind,  see 
Belloc,  Cours  de  Med.  Leg.  148.) 

4.  Of  two  poisonous  substances  taken  by  the  deceased, 
which  caused  death.  —  This  question  does  not  relate  so  much 
to  the  subject  of  compound  poisoning,  as  to  cases  of  the  following- 
kind,  which  may  require  careful  medical  investigation.  A  person 
may  have  poison  administered  to  him  while  labouring  under  the 
effects  of  powerful  medicine,  or  of  some  other  poison.  Thus  a 
patient,  while  under  a  course  of  mercury,  may  have  had  corro- 
sive sublimate  administered  to  him  with  intent  to  murder.  After 
a  certain  period,  violent  salivation  with  sloughing  may  ensue, 
and  the  patient  die.  Is  death  in  such  a  case  to  be  ascribed  to 
the  corrosive  sublimate,  or  to  the  mercurial  medicine  previously 
administered  ?  It  may  be  necessary  to  state,  that  death  is  some- 
times a  result  of  the  severe  salivation  induced  by  preparations 
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of  this  metal,  prescribed  medicinally,  in  a  mild  form  and  in  small 
doses. 

In  Butter -field's  case,  tried  at  Croydon  many  years  ago,  this 
question  incidentally  arose.  The  prisoner  was  indicted  for  ad- 
ministering corrosive  sublimate  to  the  deceased.  The  immediate 
cause  of  death  was  profuse  salivation  :  and  this  was  referred,  by  the 
medical  witnesses,  to  the  operation  of  the  poison.  It  was  proved, 
however,  in  the  defence,  that  about  two  months  previously  to 
this  attack,  the  deceased  had  been  under  treatment  with  some 
quack  medicine,  by  which  he  was  violently  salivated  ;  but  this 
salivation  had  entirely  ceased,  and  during  the  whole  of  the 
above-mentioned  period  he  had  abstained  from  taking  any  mer- 
curial preparation.  It  was  at  this  time  that  the  corrosive  sub- 
limate was  supposed  to  have  been  secretly  administered  to  him 
in  small  doses.  The  prisoner,  however,  was  acquitted  of  the 
charge,  on  the  ground  that,  as  mercury  had  been  introduced 
into  the  system  of  the  deceased  by  a  quack-medicine,  the  fatal 
salivation  might  have  proceeded  from  a  recurrent  operation  of 
this  medicine,  and  not  from  the  poison.  The  case  of  Lacoste 
raised  a  similar  question  with  respect  to  the  medicinal  and  cri- 
minal use  of  arsenic  (ante,  p.  40). 

A  woman  was  found  dead,  and  near  her  body  was  a  glass 
containing  some  sulphuric  acid.  This  gave  rise  to  a  suspicion 
of  poisoning.  On  inspection,  the  mouth  and  throat  were  covered 
with  a  black  mucous  matter,  and  the  gullet  was  filled  with 
a  tarry-looking  mass,  which  had  a  strong  acid  reaction. 
The  coats  were  softened,  and  the  lining  membrane  was  easily 
detached.  The  stomach  was  throughout  inflamed,  and  of  a 
brownish  black  colour  :  its  coats  were  so  softened  that  it  could 
not  be  moved  without  lacerating  it.  It  contained  a  large  quantity 
of  a  black  viscid  liquid,  in  Avhich,  as  well  as  in  the  gullet,  arsenic 
and  sulphuric  acid  were  detected.  (Von  Raimann,  Med.  Jahrb. 
20  B.  2  S.  221.)  Admitting  that  two  poisons  were  taken  in  this 
case,  which  was  taken  first  ?  Most  probably  the  arsenic.  It  is 
more  difficult  to  say  which  caused  death,  because  the  deceased 
was  not  seen  during  life  ;  and  probably  she  was  already  labour- 
ing under  the  effects  of  arsenic  when  she  swallowed  the  sulphuric 
acid.  The  fact  of  this  last  poison  having  been  taken  appears  to 
show  that  it  was  a  case  of  suicide.  But  perhaps  the  sulphuric 
acid  itself  contained  arsenic  as  an  impurity,  since  some  speci- 
mens prepared  from  arsenical  pyrites,  are  found  to  be  impreg- 
nated with  a  large  quantity  of  this  substance. 

It  is  obvious  that  for  the  proper  investigation  of  cases  of  this 
description,  a  medical  witness  should  be  prepared  with  a  full 
knowledge  of  the  peculiar  properties  of  most  poisons, — the  doses 
in  which  they  prove  fatal, — the  power  which  they  have  of  modi- 
fying each  other's  effects, — and  the  period  of  time  within  which 
they  produce  their  symptoms  and  commonly  destroy  life. 
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In  April  1858,  a  question  arose  at  an  inquest  in  this  metro- 
polis, whether  certain  persons  found  dead  in  a  house  which  was 
burnt,  had  died  from  the  effects  of  suffocation  from  smoke,  or 
from  the  fumes  of  white  arsenic,  evolved,  as  it  was  alleged,  under 
peculiar  circumstances.  Fourteen  bodies  found  dead  in  the 
house  underwent  a  medical  inspection  ;  in  five  of  these  analyses 
were  made,  and  arsenic  was  discovered,  as  it  is  stated,  in  the 
blood,  lungs,  stomach,  and  some  of  the  air-passages  of  four.  The 
quantity  of  arsenic  thus  said  to  have  been  found  was  not  speci- 
fied ;  it  appears  in  the  report  of  the  proceedings  merely  as 
"distinct  traces  "  (Med.  Times  and  Gazette,  April  24,  1858,  p. 
429.)  In  four  of  the  bodies,  the  blood  was  of  a  light  or  bright 
red  colour.  In  one  (case  of  William  Hedger),  the  blood  was 
dark-coloured,  and  in  this  case  death  was  ascribed  to  suffocation, 
although  arsenic  is  stated  to  have  been  found  in  the  blood  !  In 
the  four  cases  above-mentioned  death  was  referred  by  the  che- 
mical witness  to  the  poison  of  arsenic,  inhaled  in  fumes,  as  a 
result  of  the  fire  having  extended  to  certain  arsenical  minerals 
in  a  museum  adjoining  the  burning  premises.  The  reasons 
assigned  for  this  opinion  are,  however,  inadmissible.  1.  It  is 
not  the  property  of  arsenic  in  fumes  to  redden  the  blood  in  the 
manner  suggested, — the  exceptional  case  referred  to,  proves  that 
arsenic  may  exist  in  the  blood  without  producing  such  an  effect. 
2.  It  is  not  the  property  of  arsenical  fumes  to  destroy  life  with 
the  suddenness  with  which  these  persons  must  have  died.  3. 
More  than  "  distinct  traces  "  of  arsenic  would  have  been  required 
to  produce  any  effect,  and  the  rapid  diffusion  of  the  vapours  and 
the  fumes  in  the  heated  currents  of  air,  would  have  rendered 
them  harmless  compared  with  the  effects  instantaneously  pro- 
duced by  the  gaseous  products  of  combustion.  4.  The  state- 
ment that  such  traces  of  arsenic  as  are  said  to  have  been  breathed 
would  act  as  a  narcotic  and  produce  immediate  prostration  of 
strength,  is  unsupported  by  any  known  facts 

The  evidence  given  by  the  non-chemical  witnesses  at  this  in- 
quiry leaves  it  clear  that  the  deceased  perished  from  the  usual 
cause  in  burning  houses, — the  inhalation  of  the  products  of  com- 
bustion. One  of  these,  carbonic  oxide  gas,  has  been  proved  by 
Bernard  to  produce  the  light  red  colour  of  the  blood  which  puz- 
zled these  "  experts  "  and  bewildered  the  jury.  No  mineral  poi- 
son diffused  in  vapour  in  the  air  can  act  so  quickly  as  carbonic 
acid  or  carbonic  oxide  in  extinguishing  life  ;  and  it  is  obvious 
that  these  destructive  gases  must  have  been  produced,  and  caused 
the  fatal  effects  before  the  minerals  could  have  been  heated  to  a 
sufficient  temperature  to  diffuse  any  injurious  quantity  of  arseni- 
cal vapour.  The  jury,  however,  appear  to  have  been  easily  satis- 
fied by  this  extraordinary  evidence.  They  referred  the  deaths 
of  the  four  persons  with  light  red  blood  to  the  mortal  effects  of 
certain  poisonous  fumes  and  common  wood-smoke,  and  of  the 
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one  person  (with  black  blood)  to  suffocation  by  smoke,  although 
the  blood  of  this  man  was  said  to  contain  arsenic  i 

5.  Death  mat  be  caused  by  poison  and  no  poison  be 
found  in  the  body. — The  circumstances  under  which  this 
condition  may  present  itself  have  already  been  considered  (ante, 
p.  185).  The  poison  may  be  one  which  does  not  admit  of  de- 
tection by  analysis.  The  person  may  have  lived  so  long  that  it 
has  been  entirely  eliminated,  or  the  body  may  have  been  buried 
for  so  long  a  period  that  all  traces  of  it  are  lost.  In  these  cases 
evidence  of  death  may  be  supplied  by  symptoms  and  appearances, 
and  this  evidence  may  be  supported  by  moral  circumstances, 
showing  that  the  accused  had  the  means,  the  motive,  and  the 
opportunity  of  administering  the  poison. 


CHAPTER  14-. 

CONCLUDING  REMARKS  ON  GENERAL  POISONING — MORAL  AND 
CIRCUMSTANTIAL  PROOFS  —  STATISTICS  OF  POISONING  —  CORO- 
NERS' RETURN  OF  DEATHS  FROM  POISON  OTHER  RETURNS 

—  RETURNS  FROM  HOSPITAL  PRACTICE   INCREASE    IN  THE 

NUMBER  OF  DEATHS  FROM  POISON  —  DEATHS  FROM  POISON 
IN  FRANCE  AND  DENMARK. 

The  duty  of  a  medical  witness,  as  such,  is  accomplished  when 
he  has  proved,  on  a  charge  of  criminal  poisoning,  that  death  was 
certainly  due  to  poison.  The  moral  and  circumstantial  evidence 
must  prove  that  the  accused  was  the  party  who  gave  it;— this 
proof  often  fails, — the  fact  of  administration  cannot  be  brought 
home  to  the  accused,  and  the  case  falls  to  the  ground.  It  is  not 
within  the  province  of  this  work  to  treat  of  moral  and  circum- 
stantial evidence  in  cases  of  poisoning.  Proofs  of  this  kind,  it  is 
true,  are  sometimes  very  closely  mixed  up  with  the  evidence  of 
professional  witnesses,  and  in  the  foregoing  chapters  some  of 
these  have  been  already  adverted  to.  A  witness  must,  however, 
be  cautious  not  to  base  his  opinion,  in  questions  of  poisoning, 
on  moral  and  circumstantial  proofs.  He  is  called  upon  to  give 
a  medical  opinion  of  the  cause  of  death,  and  from  medical  facts 
only.  The  moral  and  circumstantial  proofs  refer  chiefly  to  the  ad- 
ministration of  poison  by  a  particular  party,  and  the  intent  of  the 
person  charged  with  the  crime  : — it  is  therefore  considered  to  fall 
within  the  province  of  a  jury  alone  to  decide  on  their  relevancy 
and  value,  although  it  must  be  confessed,  that  many  of  these 
facts  can  only  properly  be  estimated  by  persons  versed  in  medical 
science.  Supposing  death  by  poison  to  have  been  clearly  proved, 
it  may  be  necessary  to  ascertain  whether  the  act  was  the  result 
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of  accident,  suicide,  or  homicide.  This  is  a  question  also  for  a 
jury  to  determine,  and  not  for  a  witness  ;  although  its  solution 
often  depends  upon  a  proper  appreciation  of  medical  circum- 
stances. Suicide  or  murder  may  sometimes  be  inferred,  accord- 
ing to  the  medical  evidence  given  of  the  effects  of  certain  poisons. 
Some  speedily  annihilate  volition  and  the  power  of  locomotion, 
and  therefore  render  it  a  question  of  serious  difficulty,  whether 
particular  acts  could  or  could  not  have  been  performed  after  the 
deceased  had  taken  the  poison.  On  the  answer  to  this  question 
may  depend  the  acquittal  or  conviction  of  a  person  charged  with 
the  crime. 

There  is  one  peculiarity  in  the  legal  consequences  of  the  act 
of  killing  by  poison,  namely,  that  the  act  itself  is  generally  con- 
sidered in  law  to  furnish  evidence  of  malice.  If  a  poison  is  know- 
ingly administered  to  another,  with  the  intention  of  destroying 
life,  the  crime  is  never  reduced  to  manslaughter, — whatever  may 
have  been  the  provocation  which  the  party  administering  has 
received  from  the  person  whose  life  he  has  thus  taken.  It  is  not 
necessary,  therefore,  that  any  particular  enmity  should  be  proved 
to  have  existed  between  the  prisoner  and  deceased,  although 
this  often  weighs  as  a  strong  moral  circumstance  against  the 
former  ;  and  the  absence  of  any  apparent  motive  for  the  crime, 
on  the  other  hand,  is  always  regarded  as  a  strong  presumption 
in  favour  of  the  accused.  When  a  man  is  killed  by  a  wound  in 
a  quarrel,  the  law  will  sometimes  find  an  excuse  for  the  act, 
from  the  heat  and  passionate  excitement  under  which  the  ag- 
gressor was  labouring  at  the  time ;  but  if  the  aggressor  should 
avenge  himself  by  secretly  administering  poison  to  his  adversary, 
there  is  no  excuse  for  the  act,  since  it  evinces  cool,  reflecting, 
and  deep-rooted  malice.  That  death  by  poison  should  ever 
amount  to  manslaughter,  therefore,  it  must  be  shown,  that  the 
substance  was  administered  to  or  laid  in  the  way  of  the  deceased 
by  mistake,  or  with  innocent  intention  ;  and  the  proof  of  this 
always  lies  with  the  accused  —  the  law  inferring  that  malice 
exists  until  the  contrary  appears  from  the  evidence.  Whether 
malice  exists  or  not,  is,  however,  in  general  soon  made  apparent 
from  the  evidence  for  the  prosecution.    (See  ante,  p.  11.) 

In  relation  to  medico-legal  practice,  the  statistics  of  poisoning 
are  of  some  interest.  They  indicate  to  a  medical  jurist,  the 
substances  which  are  most  frequently  selected  for  the  purposes  of 
suicide  and  murder,  and  with  the  properties  of  which,  it  will  be 
expected  that  he  should  be  acquainted.  Unfortunately,  very  few 
tables  of  this  kind  have  been  published  ;  and  those  which  have 
appeared  are  defective  in  many  points.  One  of  the  most  com- 
plete is  that  which  was  published  bv  order  of  the  House  of 
Commons  from  returns  made  by  the"  coroners  of  England,  of 
the  number  of  inquisitions  held  during  the  years  1837  and  1838, 
wherein  death  was  caused  by  poison.    The  following  is  an  ab- 
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stract  of  the  paper,  which  appeared  in  the  Medical  Gazette  for 
November,  1839. 

The  number  of  deaths  by  poison  (returned)  in  the  two  years 
above  mentioned,  were,  exclusive  of  two  cases  of  suffocation  by 
gases, — 541,  of  which  number  282  were  males,  and  252  females. 
The  substances  which  caused  death,  may  be  taken  in  the  follow- 
ing numerical  order. 


f  Laudanum      .  .133 

Opium  <  Opium    ...  42 

(_  Other  preparations  .      2 1  

196 

Arsenic  

185 

Sulphuric  acid  

32 

Prussic  acid  

27 

Oxalic  acid   

19 

Corrosive  sublimate  and  mercury  . 

15 

Mixed  or  compound  poisoning 

14 

Oil  of  bitter  almonds  .... 

4 

Poisonous  mushrooms  .... 

4 

Colchicum,  nux  vomica  (of  each  3) 

6 

Nitric  acid,  caustic  alkali,  tartar  emetic, 

acet.  morphia,  strychnia,  deadly  night- 
shade, aconite  (of  each  2).  .  .14 
Bichrom.  potash,  nit.  silver,  Goulard's 
extract,  sulph.  iron,  mur.  tin,  hellebore, 
castor-oil  seeds,  savin,  hemlock,  can- 
tharides,  cayenne  pepper  (of  each  1)  .  11 

  527 

Unknown   14 

  541 

[A  little  discrepancy  exists  in  the  relative  number  of  cases, 
probably  owing  to  the  fact  that  in  several  instances  some  of  the 
poisons  were  taken  in  a  compound  state.  The  reader  will  find 
the  details  in  the  Med.  Gaz.  Vol.  xxv.  p.  204.] 

It  will  be  seen  by  this  table,  that  the  largest  proportion  of 
I  cases  of  poisoning  in  England  are  those  by  opium  and  arsenic  : 
the  greater  number  of  the  former  being  cases  of  suicide  and 
I  accident,  and  of  the  latter,  cases  of  criminal  poisoning.  There 
j  can  be  no  doubt  that,  the  number  of  deaths  from  poison  which 
i  annually  occur  in  England  and  Wales,  are  much  greater  than 
this  table  represents.     The  annual  registration  of  deaths,  al- 
though defective  with  respect  to  the  number  of  individual  poi- 
j  sons,  —  two  only,  i.e.  arsenic  and  opium  being  commonly  re- 

I corded,  and  these  imperfectly,  —  shows  that  the  mortality  from 
|  this  cause,  including  overdoses  of  medicine,  is  greater  than  is 
commonly  supposed  :  I  here  subjoin  a  table  of  the  deaths  from 
i   poison  in  1840,  drawn  up  from  the  sixth  Annual  Report  of  the 
Registrar-General  (1844).    The  deaths  from  this  cause  in  1840 
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are  stated  to  have  been  349,  of  which  number  there  were  181 
males  and  1 68  females.  The  cases  of  suicide  from  poison  were 
161,  being  87  females  to  74  males,  — the  cases  of  accident 
or  homicide  were  188,  being  107  males  to  81  females.  Of 
the  75  cases  of  poisoning  by  opium,  42  occurred  in  children 
under  five  years  of  age, — a  lamentable  proof  of  the  extensive 
mortality  among  children  from  the  improper  administration  of 
this  drug.  These  cases  occur  among  the  returned  deaths  from 
opium  ;  but  under  the  head  of  medicines  improperly  administered, 
three-fourths  of  the  deaths  took  place  among  children  under  five 
years  of  age  ! 


Opium   75 

Arsenic   32 

Other  poisons,  including  medicines  im- 
properly administered     .        .       .  242 

Total  deaths  from  poison  in  1840  .  349 


It  would  be  a  considerable  benefit  to  medical  science,  if  the 
poisons  which  caused  death  were  more  distinctly  specified  in  the 
Registration  returns.  The  poison  or  medicine  should  be  stated 
as  distinctly  as  in  the  returns  now  made  with  respect  to  fatal 
diseases.  The  cases  of  poisoning  by  arsenic  and  opium  in  the 
above  table  are  evidently  understated. 

A  proper  collection  of  hospital  statistics  would  throw  great 
light  on  the  frequency  of  death  from  poison,  and  the  nature  of 
the  poison  taken.  Mr.  Wilson  ("The  Bane  and  the  Antidote," 
Birmingham,  1856)  states  that,  in  sixty-three  cases  of  poisoning 
treated  in  the  Birmingham  Hospital  from  1848  to  1856,  a  period 
of  eight  years,  the  nature  of  the  poison  used  was  as  follows  :  — 

Opium  or  laudanum,  12  ;  sulphuric  acid,  9  ;  oxalic  acid,  8  ; 
acetate  of  lead,  5  •,  nitric  acid,  4  ;  arsenic,  3  ;  sulphate  copper,  2  ; 
iodine,  2 ;  nux  vomica,  2  ;  ammonia,  2  ;  cyanide  potassium,  1  ; 
corrosive  sublimate,  1  ;  strychnia,  1  ;  essence  of  bitter  almonds,  1  ; 
muriate  of  morphia,  1  ;  charcoal- vapour,  1  ;  other  poisons,  8 ; 
total,  63.  The  number  of  females  was  42,  and  of  males  21.  The 
deaths  were  only  5. 

This  table  indicates  that  the  number  of  deaths  from  poison 
are  few  compared  with  the  actual  cases  of  poisoning.  Probably, 
on  an  average,  not  more  than  one  in  five  cases  proves  fatal. 

I  am  indebted  to  Dr.  Steele,  superintendent  of  Guy's  Hospital, 
for  some  statistical  information  on  this  subject,  as  collected  from 
the  records  of  Guy's  Hospital  during  the  years  1854-5-6. 


Males  . 
Females 


Admitted. 
.  11 
.  16 


Died. 
4 

7 


Recovered. 
7 
9 


Total 


27 


11 


16 
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Arsenic,  2  ;  sulphuric  acid,  3  ;  nitric  acid,  1  ;  oxalic  acid,  4  ; 
laudanum,  5  ;  prussic  acid,  1  ;  oil  of  bitter  almonds,  1  ;  solution 
of  ammonia,  1  ;  brandy,  1  ;  chloride  of  zinc,  1  ;  poisonous  berries, 
2  ;  locust  beans,  1  ;  oxide  of  mercury,  2  ;  unknown,  2  ;  total,  27. 

Of  the  sixty-three  cases  reported  from  the  Birmingham  Hos- 
pital, five  proved  fatal.  This  is  in  the  proportion  of  about  8  per 
cent.,  or  one  death  for  twelve  cases.  Among  the  twenty-seven 
cases  at  Guy's  Hospital,  there  were  eleven  fatal  cases,  making  a 
proportion  of  40  per  cent.,  or  two  deaths  for  every  five  cnses. 
The  average  annual  admissions  at  the  Birmingham  Hospital 
were  eight :  at  Guy's  Hospital,  nine  cases. 

Mr.  Wilson  has  also  published  an  analysis  of  the  deaths  from 
poison  in  England  alone,  taken  from  the  Registrar- General's 
Report  for  six  years,  from  1848  to  1853, — the  latest  returns  then 
published.  The  total  deaths,  as  recorded  in  these  returns  during 
the  period  above-mentioned,  were  3218  :  distributed  as  fol- 
lows :  — 

Males. 

1848  .        .  308 

1849  .        .  290 

1850  .        .  304 

1851  .        .  275 

1852  .       .  253 

1853  .       .  270 

Total  deaths  in  six  years  1700 

This  gives  an  average  annual  mortality  from  poisons  for 
England  alone,  of  536  ;  but  the  frequent  exhumations  of  bodies, 
buried  under  erroneous  certificates,  prove  that  the  mortality 
must  be  greater  than  these  figures  indicate.  Some  cases  escape 
the  coroner's  inquisition  entirely.  From  the  table  of  returns, 
elsewhere  published  (ante,  p.  237),  it  will  be  perceived  that, 
while  the  deaths  from  poison  in  two  years  (1837-8)  for  England 
and  Wales,  amounted  to  541,  in  1848,  i.  e.  ten  years  later,  the 
number  for  this  year  only  amounted  to  569.  Assuming  the 
returns  of  the  Registrar-General  to  be  correct,  the  increase  had 
therefore  been  more  than  1 00  per  cent.,  and  the  deaths  in  1 840, 
compared  with  those  in  1850,  had  increased  from  349  to  553. 
But  the  cases  of  poisoning  cannot  be  estimated  by  the  number 
of  deaths.  Assuming  the  average  mortality  to  be  not  more  than 
one  out  of  three  cases,  they  would  give  a  total  of  1600  cases  of 
poisoning  per  annum.  The  relative  proportions  in  which  the 
deaths  are  occasioned  by  the  various  poisons,  can  be  computed 
at  present  only  from  the  coroners'  returns  of  1837-8.  The 
poison  was  ascertained  in  527  cases.  Of  these  opium  and  its 
preparations  formed  37  per  cent. ;  arsenic,  35  per  cent. ;  sul- 
phuric acid,  6  per  cent. ;  prussic  acid,  5  per  cent. ;  oxalic  acid, 
3*5  per  cent.;  and  mercurial  preparations  about  3  per  cent. 


Females. 

Total. 

261 

569 

236 

526 

249 

553 

253 

528 

300 

553 

219 

489 

1518  3218 
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Opium  and  arsenic  were  the  causes  of  death  in  three-fourths  of 
the  whole  number  of  cases,  and  opium  caused  a  greater  number 
of  deaths  than  arsenic.  m  .  ... 

The  subjoined  tables  represent  the  statistics  of  poisoning  in 
Denmark  from  the  year  1830  to  1835  (Med.  Gaz.  xxv.  575)  ; 
and  following  this  is  a  table  of  94  cases  observed  in  France 
during  a  period  of  seven  years,  1825-32  (Bnand),  p.  434). 

IN  DENMARK. 

Sulphuric  or  nitric  acid,  generally  diluted 
Arsenic  . 
Caustic  alkalies  . 
Opium  . 

Litharge,  verdigris  (of  each  1) 

IN  FRANCE. 

Arsenic 
Fly-powder  . 


Verdigris 

Corrosive  sublimate 
Cantharides . 
Nux  vomica 
Nitric  acid  . 

Acet.  lead,  carb.  lead,  sulph.  zinc,  tartar 


emetic,  opium,  pruss 


acid,  mercurial  oin 


ment,  orpiment  (of  each  1) 


74 
16 
5 
2 
2- 

60 
3 
7 
5 
5 
4 
2 


94 


99 


It  is  difficult  to  compare  these  two  tables  with  the  preceding,- 
the  number  of  observations  being  much  fewer.  Poisoning  by 
arsenic  is,  however,  proved  by  them  to  be  very  common.  Out 
of  616  charges  of  poisoning  in  France  during  a  period  of  twenty 
years,  one-half,  if  not  two-thirds,  were  cases  of  poisoning  by 
arsenic.  (Flandin.  Des  Poisons,  i.  448.)  It  is  remarkable  that 
the  mineral  acids  should  have  caused  so  many  deaths  in  the 
kingdom  of  Denmark,  the  proportion  being  no  less  than  three- 
fourths  of  the  whole  number. 
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NON  - METALLIC  IRRITANTS. 


CHAPTER  15. 

DIVISION  OF  IRRITANT  POISONS.  OIL  OF  VITRIOL  OR  SULPHURIC 
ACID.  SYMPTOMS  CAUSED  BY  THIS  POISON  SOMETIMES  PRO- 
DUCES SUFFOCATION  ACTION  OF  THE  DILUTED  ACID  TIME 

AT  WHICH    THE    SYMPTOMS    BEGIN.     CAN    THEY    CEASE  AND 

REAPPEAR?  APPEARANCES  OF    THE    BODY   IN   ACUTE  AND 

CHRONIC  CASES.  QUANTITY  OF  ACID  REQUIRED  TO  DESTROY 
LIFE  — FATAL  DOSES — PERIOD  AT  WHICH  DEATH  TAKES  PLACE 

—  TREATMENT  CHEMICAL  ANALYSIS — MODE  OF  DETECTING 

THE  POISON  IN  PURE  AND  MIXED  LIQUIDS  —  THE  ACID  NOT 
ALWAYS  FOUND  IN  THE  STOMACH  —  ITS  DETECTION  IN  ARTI- 
CLES OF  CLOTHING  —  AROMATIC  SULPHURIC  ACID  SULPHATE 

OF  INDIGO  —  QUANTITATIVE  ANALYSIS. 

General  remarks. — Irritant  poisons  may  be  divided  into  four 
groups  — the  non-metallic  —  the  metalloids  —  the  metallic  —  and 
those  of  an  organic  nature,  i.  e.  derived  from  the  vegetable  and 
animal  kingdoms.  The  non-metallic  irritants  comprise  the 
mineral  acids,,  oxalic  acid,  the  alkalies,  and  their  salts.  Ac- 
cording to  strict  chemical  views,  the  alkalies  and  their  salts 
should  be  placed  among  the  metallic  irritants  ;  but  it  will  be,  in 
many  respeets,  convenient  to  consider  them  in  the  same  group 
with  the  acids.  Besides,  although  they  certainly  have  metallic 
bases,  the  demonstration  of  the  existence  of  the  metal  is  never 
required  at  the  hands  of  a  medical  jurist,  as  in  the  case  of  the 
true  metallic  irritants.  Among  the  mineral  acids,  we  shall  first 
speak  of  poisoning  by  sulphuric  acid. 

OIL  OF  VITRIOL,  SULrHURIC  ACID. 

This  is  met  with  in  commerce  in  two  states  either  concentrated 
or  diluted.  The  concentrated  acid  is  a  heavy  oily-looking  liquid,, 

R 
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often  of  a  brown  colour  :  it  has  a  strong  sharp  acid  taste  —  it 
powerfully  reddens  vegetable  colours,  and  corrodes  and  destroys 
most  kinds  of  organic  matter.  The  term  oil  of  vitriol  is  strictly 
applied  only  to  sulphuric  acid,  which  has  an  oily  consistency 
and  a  great  specific  gravity  (from  1-800  to  1'845).  It  was  so 
called  because  it  was  obtained  by  the  distillation  of  green  vitriol, 
of  which  it  was  considered  to  be  the  oil  or  spirit.  It  is  in  this 
state  eminently  corrosive,  and  this  corrosive  property  is  lost  when 
the  oily  consistency  is  removed  by  dilution.  Oil  of  vitriol  is 
under  all  circumstances  sulphuric  acid,  but  sulphuric  acid  is  not 
in  all  cases  oil  of  vitriol.  The  question  has  been  raised  whether 
an  acid  of  a  sp.  gr.  of  1-420  should  be  regarded  as  oil  of  vitriol. 
Such  an  acid  contains  56  per  cent,  of  water  ;  it  has  no  oily  con- 
sistency, and  has  none  of  the  well-marked  chemical  (corrosive)  ; 
properties  of  oil  of  vitriol. 

Sulphuric  acid  is  very  frequently  taken  as  a  poison  by  suicides  : 
but  probably  there  is  no  case  in  which  the  sufferings  of  the  in- 
dividual before  death  are  more  intense.    In  medico-legal  prac- 
tice, it  is  not  common  to  find  that  this  acid  is  employed  for 
the  purpose  of  murder.  Children  have,  however,  been  destroyed 
by  a  quantity  of  it  being  poured  down  the  throat ;  and  it  is 
obvious  that  a  person  who  is  drunk  or  asleep,  may  be  thus  easily 
killed.    (Case  of  Humphreys,  ante,  p.  113.)    With  these  ex- 
ceptions, which  are  of  rare  occurrence,  instances  of  fatal  poi- 
soning by  sulphuric  acid,  may  be  pretty  equally  divided  into 
cases  of  suicide  and  accident.  The  taking  of  this  liquid  is  a 
frequent  form  of  self-destruction  among  females  ; — less  frequent 
among  males,  and  by  no  means  uncommon  as  an  accident  among 
young  children  of  both  sexes.  On  the  discovery  of  a  dead  body, 
poisoned  by  sulphuric  acid,  a  medical  jurist  will  have,  then, 
especially  to  consider  the  age  of  the  deceased.    If  it  be  a  new- 
born child,  or  an  infant,  it  is  certain  that  the  poison  has  been 
homicidally  or  accidentally  administered ;  if  a  child,  all  other  i 
circumstances  being  equal,  that  it  has  been  swallowed  by  acci-  ( 
dent ;  if  an  adult,  that  it  has  been  voluntarily  taken  for  the  [ 
purpose  of  suicide.    It  is  to  be  observed,  that  there  is  no  poison  a 
which  can  be  obtained  more  readily  or  without  exciting  less  s 
suspicion  than  sulphuric  acid,  since  it  is  used  for  many  domestic  i 
purposes.    The  only  probable  case  of  murder  by  this  poison  in  ( 
an  adult,  would  be  where  the  person  was  either  intoxicated  or  \ 
asleep  when  it  was  administered  ;  but  even  then  the  individual  ( 
would  be  immediately  roused.    It  is  not  easy  to  imagine  that  a  t 
criminal,  who  wished  to  destroy  the  life  of  another,  would  at-  ( 
tempt  this  by  causing  him  to  swallow  forcibly  a  quantity  of  oil  i 
of  vitriol,  when  there  are  so  many  other  more  ready,  secret,  and 
speedy  means  of  destruction  at  hand.    It  is  also  impossible  that 
such  a  substance  as  this  should,  like  arsenic,  be  secretly  admin- 
istered in  articles  of  food.    Its  powerfully  acid  taste  in  the  I 
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smallest  quantity,  and  the  fact  that  the  physical  qualities  of  the 
food  would  in  general  be  changed  by  the  chemical  action  of  the 
acid,  would  certainly  lead  to  a  discovery  and  frustrate  the  at- 
tempt. There  are  but  few  instances  in  which  such  an  attempt 
to  poison,  has  been  made.  In  one  of  these,  a  boy  being  offended 
with  his  mistress,  put  a  quantity  of  common  diluted  vitriol  into 
a  cup  of  tea,  which  she  was  about  to  drink  :  in  another,  the  at- 
tempt to  administer  was  made  by  putting  the  acid  into  coffee. 
In  both  instances  the  taste  immediately  led  to  the  discovery  of 
the  attempt. 

Symptoms. —  The  Concentrated  Acid. — When  this  poison,  which 
is  one  of  the  most  powerful  corrosives,  is  swallowed  in  a  concen- 
trated form,  the  symptoms  produced  come  on  immediately,  or 
during  the  act  of  swallowing.  There  is  violent  burning  pain 
extending  through  the  throat  and  gullet  to  the  stomach  —  the 
pam  is  often  so  severe,  that  the  body  is  bent.  There  is  an  escape 
of  gaseous  and  frothy  matter,  followed  by  retching  and  vomiting, 
the  latter  accompanied  by  the  discharge  of  shreds  of  tough 
mucus  and  of  a  liquid  of  a  dark  coffee-ground  colour,  mixed  or 
streaked  with  blood.  The  mouth  is  excoriated,  the  lining  mem- 
brane and  surface  of  the  tongue  white  or  resembling  soaked 
parchment,  —  in  one  instance  the  appearance  of  the  mouth  was 
as  if  it  had  been  smeared  with  white  paint :  after  a  time,  the 
membrane  acquires  a  grey  or  brownish  colour ;  the  cavity  is 
filled  with  a  thick  viscid  phlegm,  rendering  speaking  and  swal- 
lowing very  difficult.  If  the  poison  has  been  administered  by  a 
spoon,  or  the  phial  containing  it  has  been  passed  to  the  back  of 
the  throat,  the  mouth  may  escape  the  chemical  action  of  the 
acid.  A  medical  witness  must  bear  this  circumstance  in  mind, 
when  he  is  called  to  examine  an  infant  suspected  to  have  been 
poisoned  by  sulphuric  acid.  Around  the  lips,  and  on  the  neck, 
may  be  found  spots  of  a  brown  colour  from  the  action  of  the 
acid  on  the  skin.  There  is  great  difficulty  of  breathing, 
owing  to  the  swelling  and  excoriation  of  the  tongue  and 
throat;  —  and  the  least  motion  of  the  abdominal  muscles  is 
attended  with  increase  of  pain.  The  abdomen  is  distended 
and  tender.  These  symptoms,  although  peculiar  and  well- 
i  marked,  have  been  sometimes  mistaken  for  those  of  disease. 
(Henke,  Zeitschrift  der  S.  A.  1843,  ii.  284.)  The  stomach  is  so 
irritable,  that  whatever  is  swallowed  is  immediately  ejected,  and 
the  vomiting  is  often  violent  and  incessant.  In  a  case  which  oc- 
I  curred  to  Dr.  Geoghegan,  the  patient  (a  female)  vomited  for  three 
or  four  hours.  This  symptom  then  ceased,  and  did  not  reappear, 
although  she  lived  thirty-one  hours  (Med.  Gaz.  vol.  48,  p.  328). 
Vomiting,  although  a  common  symptom,  is  not  always  imme- 
diate. A  case  is  reported  in  which  a  man,  set.  30,  swallowed 
two  ounces  of  oil  of  vitriol  (1"842),  and  died  in  twenty-five  hours. 
Half  an  hour  alter  he  had  taken  the  poison  he  resembled  a 
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patient  in  the  collapsed  stage  of  cholera.  The  inside  of  the 
lips,  tongue,  and  throat  were  swollen,  and  had  the  appearance 
of  being  smeared  with  thin  arrow-root.  He  suffered  severe  pain, 
but  did  not  vomit  until  three-quarters  of  an  hour  had  elapsed  ; 
the  vomiting  appeared  to  be  then  excited  by  the  liquid  given  to 
him.  The  vomited  matters  were  dark,  bloody,  and  viscid.  (Ed. 
Monthly  Jour.,  1850,  p.  538.) 

The  matters  first  vomited  generally  contain  the  poison  :  they 
are  acid,  and  if  they  fall  on  a  limestone  pavement  there  is  effer- 
vescence, if  on  coloured  articles  of  dress,  the  colour  is  sometimes 
altered  to  a  red,  or  (if  logwood)  yellow,  —  the  colour  is  dis- 
charged and  the  texture  of  the  stuff  destroyed:  —  on  a  black 
cloth  dress,  the  spots  produced  by  the  concentrated  acid  are 
brown,  with  a  fringe  of  red,  and  they  remain  moist  for  a  con- 
siderable time.  An  attention  to  these  circumstances  may  often 
lead  to  a  suspicion  of  the  real  cause  of  the  symptoms,  when  the 
facts  are  concealed.  In  a  case  of  attempted  murder  by  sulphuric 
acid  in  beer,  the  nature  of  the  poison  was  suspected  from  the  beer 
having  corroded  an  apron  on  which  a  portion  had  become  accident- 
ally spilled.  After  a  time,  there  is  great  exhaustion,  accompanied 
by  general  weakness  : — the  pulse  quick  and  small;  the  skin  cold, 
and  covered  with  a  clammy  sweat.  There  is  generally  great 
thirst,  with  obstinate  constipation  of  the  bowels  ;  —  should  any 
evacuations  take  place,  they  are  commonly  either  of  a  dark 
brown  or  leaden  colour,  —  in  some  instances  almost  black  (car- 
bonaceous), arising  from  the  admixture  of  altered  blood.  They 
also  contain  corroded  portions  of  the  lining  membrane  of  the 
bowels.  There  are  sometimes  convulsive  motions  of  the  muscles, 
especially  of  those  of  the  face  and  lips.  The  countenance,  if  not 
livid  from  obstructed  respiration,  is  pale,  expressive  of  great 
anxiety,  and  of  dreadful  suffering.  The  intellectual  faculties 
are  quite  clear,  and  death  usually  takes  place  very  suddenly,  in 
from  eighteen  to  twenty-four  hours  after  the  poison  has  been 
taken. 

The  Diluted  Acid. — When  the  acid  is  diluted,  the  symptoms 
are  of  the  same  character  but  less  severe,  and  not  so  quickly 
produced.  They  vary  according  to  the  degree  of  dilution,  the 
poison  acting  only  as  an  irritant  when  much  diluted.  The 
vomited  matters  are  not  so  dark-coloured :  in  one  instance  they 
were  nearly  colourless.  It  may  be  proper  here  to  state,  that  the 
diluted  sulphuric  acid  of  the  London  Pharmacopoeia  has  a  sp. 
gr.  of  1-103.  A  fluid-ounce  contains  sixty  grains  of  anhydrous 
sulphuric  acid,  or  by  weight  12-43  per  cent.  The  corrosive 
properties  of  the  acid  are  destroyed  by  dilution,  but  its  irritant 
properties  are  retained. 

11  ithin  what  period  of  time  do  the  symptoms  commence  ? — Most 
toxicologists,  including  Orfila  (Toxicologic,  i.  83, 1843),  Chrisri- 
son  (On  Poisons,  4th  ed.  90),  and  Galtier  (Traite  de  Toxicolo- 
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'  gie,  i.  121,  1845),  state  that  the  symptoms  commence  immediately, 
or  during  the  very  act  of  swallowing,  i.  e.  a  sense  of  heat  is  ex- 
perienced, with  excoriation  and  burning  piiin  in  the  throat  and 
stomach.  Considering  the  powerful  chemical  action  of  the 
poison  on  the  thin  mucous  membrane  of  the  mouth  and  fauces, 
it  is  not  easy  to  understand  how  there  should  be  any  delay  in 
the  production  of  some  visible  symptoms.  In  rabbits  I  have 
always  observed  instantaneous  effects  on  the  contact  of  the  acid, 
such  as  foaming  and  frothing  at  the  mouth,  with  a  milky-white 
appearance  from  the  action  of  the  poison  on  the  lining  membrane. 
]n  most  cases  that  have  hitherto  been  accurately  noticed  from  the 
commencement,  i.  e.  from  the  act  of  swallowing,  there  has  been 
%  immediately  an  escape  of  gas,  with  severe  retching,  followed 
within  a  short  period  by  vomiting.  The  question  relating  to  the 
time  of  occurrence  of  symptoms  was  of  some  importance  at  the 
trial  of  the  Queen  v.  North,  (Guildford  Summer  Ass.  1846)  ; 
for  upon  the  answer  to  it,  rested,  in  some  measure,  a  charge  of 
murder.    (Guy's  Hospital  Keports,  Oct.  1846,  iv.  p.  396.) 

From  a  case  observed  by  Orfila,  it  appears  that  even  when 
moderately  diluted,  there  is  no  delay  in  the  appearance  of  the 
symptoms  produced  by  this  poison.  A  man  swallowed  a  certain 
quantity  of  sulphuric  acid,  diluted  with  its  weight  (t.  e.  Avith 
twice  its  bulk)  of  water,  and  experienced  immediately  the  most 
severe  suffering.  (Toxicologic,  i.  96.)  The  common  opinion 
of  toxicologists,  that  this  poison,  from  its  local  chemical  action, 
produces  at  once  certain  effects,  is,  I  believe,  correct  in  all 
cases  in  which  it  is  not  much  diluted  with  water.  It  causes 
some  immediate  symptoms,  and  in  most  cases  early  vomit- 
ing,—  a  fact  borne  out  by  the  results  of  repeated  experiments 
on  animals.  A  case  is  reported  in  the  Medical  Gazette,  (Vol. 
xxxix.  p.  147,)  from  which  it  appears  that  half  a  tea-spoonful  of 
sulphuric  acid  was  given  by  mistake  for  castor  oil  to  a  child 
a  year  old,  that  certain  symptoms  immediately  followed  :  the 
child  cried  and  was  restless,  and  this  led  to  the  discovery  of 
the  mistake. 

In  a  case  tried  at  the  York  Assizes  in  July  1846  (Reg.  v. 
Rodda),  a  man  was  convicted  of  the  murder  of  his  infant  child 
by  the  administration  of  oil  of  vitriol.  The  moral  circumstances 
showed  that  the  poison  had  been  procured  by  the  prisoner ;  that 
the  infant  was  not  likely  to  have  taken  it  itself ;  and  although  the 
child  had  been  frequently  fed  during  the  evening,  the  commence- 
ment of  the  action  of  the  poison  was  traced  to  a  few  minutes 
during  which  the  child  was  left  alone  in  the  care  of  the  prisoner. 
Here  the  medical  evidence  had  a  very  important  bearing,  for  it 
was  properly  insisted  that  the  visible  effects  caused  by  oil  of 
vitriol  are  almost  instantaneous,  and  admit  of  no  delay  in  their 
production.  The  prisoner's  defence  was,  that  he  was  quite  in- 
nocent of  the  charge,  and  that  he  had  neither  bottle  nor  spoon, 
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nor  any  tiling  else  in  the  house;  that  he  put  the  child  into  the 
crib,  and  that  it  began  to  vomit ;  itsmother  came  down  stairs,— 
the  child  was  then  throwing  up  something,  and  he  went  for  a 
doctor.  The  prisoner  was  convicted,  and  executed.  The 
reader  will  here  perceive  that  the  administration  was  clearly 
brought  home  to  the  prisoner  by  this  well-known  effect  of  the 
mineral  acids  in  producing  immediate  symptoms. 

The  local  action  of  sulphuric  acid  on  the  mouth,  throat,  and 
gullet  is  generally  very  energetic  :  the  lining  membrane  is  stripped 
off  in  shreds,  or  peels  off  in  large  masses.  In  a  case  mentioned 
by  Sobernheim,  the  lining  membrane  of  the  mouth,  tongue,  and 
throat,  came  off  in  one  mass.  In  another  related  by  Dr.  Wilson, 
the  patient,  daring  a  violent  fit  of  coughing,  brought  up  a  barge 
piece  of  sloughy  membrane,  which  was  found  to  consist  of  the 
inner  coat  of  the  gullet  much  thickened  and  very  firm  in  texture. 
Its  length  was  eight  or  nine  inches,  and  its  width,  that  of  the 
gullet ;  it  was  of  a  cylindrical  form,  and  pervious  throughout  its 
whole  extent.  (Med.  Gaz.  Vol.  14,  p.  489  ;  also  Vol.  22.  p.  76.) 
This  has  been  observed  to  occur  in  other  cases.  (See  Galtier, 
Toxicologic,  i.  199.) 

The  acid  may  not  go  farther  than  the  entrance  of  the  throat. 
In  May  1857,  a  man  was  admitted  into  Guy's  Hospital,  who 
about  four  hours  previously  had  by  mistake  for  beer  taken  into 
his  mouth  about  a  table-spoonful  of  oil  of  vitriol.  On  finding 
that  it  had  an  acid  and  burning  taste,  he  ejected  it,  and  none  was 
swallowed  He  immediately  took  some  milk  with  chalk  and 
water.  There  was  no  vomiting  until  an  emetic  was  given.  He 
complained  of  a  burning  pain  in  the  mouth  and  throat :  he  ar- 
ticulated indistinctly,  and  speaking  was  painful  to  him.  The 
lining  membrane  was  covered  with  a  thick  whitish  fur,  which  was 
peeling  off  in  flakes,  leaving  a  reddish-brown  surface.  The  teeth 
presented  a  blackish-yellow  appearance.  His  mouth  was  filled  with 
a  frothy,  viscid,  tenacious  fluid,  containing  shreds  of  mucous  mem- 
brane. It  was  not  acid.  The  attempt  to  swallow  produced  severe 
pain  and  convulsive  cough,  and  the  fluid  sometimes  returned 
through  the  mouth  and  nostrils.  When  food  was  taken,  there 
was  n  feeling  of  sickness  in  the  stomach  but  no  vomiting.  The 
man  progressed  favourably.  In  fourteen  days  he  left  the  hospi- 
tal with  his  mouth  and  throat  restored  to  their  natural  condition. 

The  acid  produces  asphyxia. — This  poison  may  destroy  life 
without  reaching  the  stomach,  —  a  fact  sometimes  observed  in 
children.  The  larynx  is  then  acted  on  :  —  the  air-passage  is 
closed  by  the  swelling  of  the  surrounding  parts,  and  the  child 
dies  suffocated.  In  such  cases  death  takes  place  very  rapidly. 
I  have  found  that  rabbits,  to  which  this  poison  was  .given,  died 
I i"ni  this  cause  in  the  course  of  a  few  minutes.  Mr.  Quain  met 
with  the  case  of  a  child  which  became  asphyxiated  under  these 
circumstances,  while  he  was  performing  the  operation  of  trache- 
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otomy.  The  child  revived  on  inflating  the  lungs,  but  died  three 
days  afterwards  of*  bronchitis.  On  inspection,  it  was  found  that 
the  acid  had  not  even  reached  the  gullet.  (Lancet,  Oct.  29, 1886.) 
Owing  to  this  local  action  on  the  air-passages,  sulphuric  acid 
may  easily  cause  death  by  suffocation.  (See  case  by  Dr.  A.  T. 
Thomson,  Lancet,  June  10,  1837.) 

On  the  other  hand,  Ryland  and  Porter  have  remarked  that 
in  suicide  by  sulphuric  and  other  mineral  acids,  the  larynx 
generally  escapes  injury.  In  their  view,  the  epiglottis,  during 
the  act  of  swallowing,  completely  covers  the  upper  part  of  the 
glottis,  and  thus  the  acid  passes  down  the  gullet  without  affect- 
ing the  larynx.  When  the  acid  has  been  swallowed  by  mistake, 
or  when  forcibly  administered,  the  larynx  is  liable  to  be  affected  ; 
for  so  soon  as  the  mistake  is  discovered,  which  is  almost  imme- 
diately, all  the  muscles  of  the  fauces  and  throat  are  spasmodically 
affected,  and  the  fluid  is  ejected,  partly  by  the  mouth  and  partly 
by  the  nostrils  ;  while,  perhaps,  a  lew  drops  pass  at  the  same  time 
into  the  glottis,  causing  inflammation  and  rendering  tracheotomy 
necessary.  AVhen  the  poison  has  been  taken  voluntarily,  the 
mucous  membrane  of  the  mouth,  gullet,  and  stomach,  will  present 
the  usual  effects  of  the  acid — i.  e.  marks  of  inflammation  and 
corrosion.  When  it  has  been  taken  by  mistake,  the  parts 
chiefly  injured  are  the  mouth,  throat,  epiglottis,  and  sometimes 
the  lips  of  the  glottis  ;  and  when  forcibly  administered  to  chil- 
dren, there  will  be  symptoms  of  inflammation  of  the  larynx  ac- 
companied by  difficulty  of  swallowing.  The  appearance  of  spots 
on  the  outside  of  the  face  and  on  the  neck  will  frequently  furnish 
better  evidence  of  violent  administration  than  any  of  the  changes 
produced  in  the  mouth  and  throat.  Although  external  spots  of 
corrosion  may  be  found  in  any  case  of  poisoning  by  this  acid, 
their  absence  is  a  sti'ong  indication  that  the  acid  has  been  know- 
ingly or  consciously  taken.  A  boy,  suffering  from  effects  of  oil 
of  vitriol,  stated  that  a  person  had  given  it  him  for  spirit.  There 
was  no  mark  on  the  face  and  lips,  and  as  it  was  clear,  from  an 
inspection  of  the  body,  that  a  large  quantity  of  this  corrosive 
liquid  had  been  swalloived,  Casper  justly  concluded  that  he 
had  taken  poison  knowingly  and  wilfully,  and  had  then  falsely 
accused  another.  The  stomach  was  perforated,  and  a  large 
quantity  of  a  bloody  mucous  liquid  was  found  in  the  abdomen. 
(Ilandb.  der  Ger.  Med.  i.  428.)  In  Dr.  Walker's  case  (post,  p. 
252  ,  although  two  ounces  of  acid  were  drunk  from  a  teacup, 
there  were  no  stains  on  the  outside  of  the  lips,  angles  of  the 
mouth,  check,  neck,  or  hands,  nor  upon  the  clothing.  (Ed. 
"Month.  Jour.  1850,  p.  538.)  Death  may  take  place,  on  these 
occasions,  from  an  affection  of  the  larynx  alone;  the  acid  may 
not  even  have  reached  the  gullet.  (See  Ed.  M.  and  S.  Journ. 
xlix.  583  ;  also  Med.  Chir.  Ilev.  xxviii.  399.)  A  remarkable 
instance  of  this  kind  has  been  reported  by  Dr.  Gull  (Med.  Gaz. 
r  4 
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Vol.  45,  p.  1102,  1850).  A  lady  was  found  dead  in  a  chair 
holding  in  her  right  hand  a  small  phial  labelled  sulphuric  acid- 
poison.  The  body  was  in  an  easy  attitude,  half  recumbent,  and 
there  had  been  no  struggling  or  motion  after  the  acid  had  been 
taken.  The  air-passages,  including  epiglottis,  larynx,  and  trachea, 
were  corroded  ;  the  acid  had  passed  into  both  lungs,  had  charred 
them,  and  by  acting  on  the  subjacent  ribs  had  formed  a  crust  of 
sulphate  of  lime  upon  the  lungs.  The  large  blood-vessels  were  full 
of  solid  charred  blood  resembling  blacking.  The  lining  membrane 
of  the  gullet  and  stomach  was  uninjured.  None  of  the  acid  had 
passed  into  the  stomach.  Death  had  taken  place  from  suffoca- 
tion, and  as  the  body  was  not  inspected  for  six  days,  the  acid 
may  have  produced  much  chemical  action  after  death.  Owing 
to  this  local  action  on  the  air-passages,  cyanosis  (blueness  of  the 
skin)  has  been  occasionally  observed  among  the  symptoms. 
(Galticr,  Toxicologic,  i.  192.)  Thus,  then,  as  a  medico-legal 
fact  of  some  importance,  it  is  certain  that  this  poison  may  de- 
stroy life  without  reaching  the  stomach.  We  cannot,  however, 
say  that  the  discovery  of  the  effects  of  the  poison  in  the  stomach  1 
would  indicate  suicide  ;  because  in  cases  of  murder,  the  stomach 
has  been  found  disorganised  by  it,  evidently  showing  that  it  must 
have  penetrated  thus  far.  There  are  at  least  two  instances  on  j 
record  in  which  this  poison  has  destroyed  life  in  consequence  of  \ 
its  having  been  injected  into  the  rectum  by  mistake  for  a  clyster-. 
In  one  case  the  patient  suffered  the  most  acute  pain,  and  died  in 
the  course  of  a  few  hours.  (Med.  Gaz.  xvii.  623  ;  Annales  ; 
d'Hyg.,  1846,  i.  366.) 

Can  a  person  who  has  swallowed  sulphuric  acid  exert  the  powers  , 
of  volition  and  locomotion? — The  severe  pain  produced  by  a  large 
dose  of  this  poison  is  in  many  cases  sufficient  to  deprive  a  person 
of  the  power  of  motion.    The  patient  rolls  on  the  ground  in 
agony.  Nevertheless,  numerous  well- observed  facts  prove  that  he 
may  sometimes  retain  astonishing  self-command.    In  the  case  of 
Mr.  Schwahe,  who  died  in  twenty-four  hours  from  a  close  of  six 
drachms  of  sulphuric  acid,  it  was  proved  that  the  deceased,, 
after  having  swallowed  the  acid,  beckoned  to  a  cabman,  got  into  a 
cab,  and  told  him  to  drive  to  his  house  as  fast  as  he  could.  The  ; 
deceased  had  at  the  time  a  handkerchief  to  his  mouth,  and  the  only 
circumstance  noticed  by  the  driver  was,  that  he  looked  very  pale. 
(Med.  Gaz.  xxxvi.  826.)    A  case  is  quoted  by  Dr.  Galtier,  in 
which  a  man,  set.  52,  after  having  taken  some  soup,  swallowed  three  i 
ounces  of  commercial  sulphuric  acid.  He  threw  himself  upon  his 
bed,  and  it  was  not  until  between  three  and  four  hours  afterwards 
that  the  severe  pain  which  he  suffered  compelled  him  to  seek  for  i 
assistance.    He  got  up,  dressed  himself,  and  was  conveyed  to ' 
the  hospital,  where  he  died  five  hours  after  swallowing  the  poison. 
(Toxicologic,  i.  189.)   In  another  case,  a  child,  set.  9,  swallowed 
an  ounce  of  oil  of  vitriol,  and  although  instantly  seized  with  ; 
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(I  I severe  pain  in  the  throat  and  stomach,  he  was  able  to  run  home 
and  inform  his  parents.    (Med.  Gaz.  xxxix.  116.)    This  reten- 
tion of  power  cannot  always  be  referred  to  the  fact  of  the  sto- 
mach containing  food  or  liquid  sufficient  to  dilute  the  poison  : 
because,  in  Mr.  Schwabe's  case,  the  acid  was  not  taken  until 
;ome  time  after  a  meal.    In  Dr.  Walker's  case  (post,  p.  252)  the 
patient  was  able  to  get  out  of  bed  and  sit  on  a  nightstool,  twenty 
^  hours  after  he  had  taken  two  ounces  of  oil  of  vitriol,  and  five 
hours  before  he  died  from  its  effects.    These  facts  are  important 
in  a  medico-legal  view,  as  the  following  case  will  show.  In 
December  1843,  a  soldier  was  found  lying  on  the  pavement,  and 
suffering  from  the  effects  of  sulphuric  acid.    When  questioned, 
he  declared  that  he  had  been  poisoned  at  a  wine- merchant's 
shop.    The  man  soon  died,  and  the  inspection  showed  that  his 
l|    death  had  been  caused  by  sulphuric  acid,  taken  probably  in  a 
•:'     diluted  state.    None  of  the  acid  was  discovered  in  the  matter 
;  last  vomited,  or  in  the  stomach  of  the  deceased  :  that  which  was 
'<     first  vomited  had  not  been  collected  !    Nevertheless,  the  cause 
I  of  death  was  very  clear.    The  wine-merchant's  shop  where  the 
;    '  deceased  said  he  had  been  poisoned,  was  at  some  distance  (not 
[  specified)  from  the  spot  where  his  body  was  found  ;  and  on  ih.3 
j  question  being  put  to  MM.  Ollivierand  Chevallier,  they  gave  it 
■    I  as  their  opinion,  that  the  deceased  could  not  have  exerted  a 
A     power  of  locomotion  for  so  great  a  distance,  and  affirmed  that, 
^   !  in  their  judgment,  based  upon  cases  fatal  within  a  similar  period 
!<   j  of  time,  the  deceased  could  have  walked  only  a  very  short  dis- 
I  tance  after  swallowing  the  poison.  They  therefore  inferred  that  it 
"     was  a  case  of  suicide,  and  not  of  homicide.  (Ann.  d'Hyg  1845, 
if     i.  179.)    Considering  the  facts  above  detailed,  and  that  the  sul- 
>    f  phuric  acid  was  in  this  instance  diluted,  the  medical  opinion 
In  I  here  given  appears  to  have  been  somewhat  stronger  than  pru- 
ti     dence  would  warrant.     A  person  who  has  taken  sulphuric 
e«     acid  may  undoubtedly  retain  a  power  of  locomotion ;  but  the 
a     degree  to  which  it  may  be  exerted,  must  depend  on  the  special 
i     circumstances  of  the  case. 

:oi  In  October  1856,  a  man  who  had  swallowed  by  mistake  a 
ft  j  dessert-spoonful  of  oil  of  vitriol,  was  admitted  into  Guy's  Hospi- 
il|  tal.  He  was  able  to  walk  up  stairs  to  his  bed,  and  did  not 
lit     appear  very  ill,  although  dejected.    The  lining  membrane  of  his 

mouth  was  of  a  brown  colour.  He  vomited  slightly  at  first,  and 
if  there  was  one  fluid  evacuation  from  the  bowels  of  a  brown  colour. 
1  j  On  the  two  following  days  he  appeared  depressed,  but  there  were 
i     no  urgent  symptoms.  The  case  was  considered  slight,  and  there 

•>vas  every  expectation  that  he  would  recover.  He  died  suddenly 
i  on  the  third  day.  Mr.  Porter  mentions  the  case  of  a  girl,  who 
a     after  having  swallowed  a  quantity  of  concentrated  sulphuric  acid, 

sat  quietly  down  to  tea  with  some  friends,  although  the  quantity 
ill     of  acid  taken  was  sufficient  to  cause  her  death  in  a  few  hours. 
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Another  case  is  related  in  which  a  man  took  a  second  dose  of 
the  same  acid,  because  he  thought  the  first  might  not  be  sufficient 
(Med.  Chir.  Rev.  Vol.  28,  p.  399). 

Can  the  symptoms  produced  by  this  poison  cease  and  re-appear? 
—  In  general,  it  is  observed  that  the  symptoms  continue  to  in- 
crease in  severity  until  death,  when  the  case  is  rapid  :— but  there 
mav  be  remissions,  and,  just  before  death,  the  pain  and  suffering 
have  been  observed  to  become  considerably  abated.    In  other 
cases  as  in  that  above  related,  there  may  be  an  intermission  of 
the  symptoms,  although  the  case  may  ultimately  prove  fatal. 
The  following  case,  communicated  by  the  late  Dr.  Johnson,  to  J 
the  Westminster  Medical  Society,  in  October  1836,  is  in  this  I 
respect  singular.  A  person  swallowed  two  ounces  of  concentrated 
sulphuric  acid.  After  suffering  from  severe  symptoms,  the  patient 
rallied  and  apparently  recovered.  A  few  days  afterwards,  during  , 
a  severe  fit  of  coughing,  he  brought  up  a  quantity  of  the  acid  in 
its  pure  slate  :— the  acid  having,  it  is  said,  been  a  fortnight  in  , 
the  stomach  !    It  produced,  in  its  passage  upwards,  fatal  inflam- 
mation of  the  larynx.  On  inspection,  it  was  ascertained  that  the 
acid  had  been  surrounded  by  a  cyst,  formed  by  secretions  from  j 
the  stomach,  which  burst  during  the  fit  of  coughing.    This  is  an 
extraordinary  case,  and,  so  far  as  I  know,  unexampled  in  the*; 
history  of  poisoning.    In  explanation  it  has  been  suggested,  that 
when  concentrated  sulphuric  acid  is  dropped  guttatim  into  albu- 
men, a  cyst  of  coagulum  forms  around  tbe  globules  of  acid,  and 
preserves  the  remainder  from  its  action.    This  effect,  however, 
is  only  temporary,  and  it  will  not  satisfactorily  account  for  a 
large  'quantity  of  the  poison  being  swallowed  and  retained  in  the 
human  stomach  for  a  fortnight  without  injury. 

Among  the  secondary  symptoms  of  poisoning  by  this  acid, 
when  the  person  survives  some  days  or  weeks,  should  be  men- 
tioned profuse  salivation.  This  was  observed  in  Mr.  Tatham's 
case.  (G.  H.  Rep.  iv.  396,  Oct.  1846.)  Salivation  commonly 
occurs  about  the  second  or  third  day  —  sometimes  later.  Des- 
granges  observed  a  miliary  eruption  on  the  skin  among  the  se- 
condary consequences  of  poisoning  by  sulphuric  and  nitric  acid. 
(Belloc,  Cours  de  Med.  Leg.  120  ;  Galtier,  Traite  de  Toxico- 
logic, i.  176.) 

Appearances  after  death. — Casper  states  from  his  observa- 
tions, that  the  bodies  of  persons  poisoned  by  sulphuric,  and  proba- 
bly other  mineral  acids,  resist  putrefaction  ;  they  remain  fresh  foij 
some  time,  and  give  out  no  offensive  smell  on  inspection.  He 
attributes  this  to  the  acid  neutralising  the  ammonia  of  the  putre- 
factive process.  (Handb.  der  Ger.  Med.,  i.  400,  429.)  The  effects 
produced  by  this  acid  are  not  always  found  in  the  stomach  ;  them 
may  be  confined  to  the  region  of  the  throat  and  air  passages 
In  an  inspection  of  the  body,  the  whole  course  of  the  alimentary 
canal  from  the  mouth  downwards,  ought  to  be  examined ;  since 
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in  all  recent  or  acute  cases,  it  is  in  the  gullet  and  throat  that  we 
obtain  strong  evidence  of  the  action  of  a  corrosive  poison.  The 
discovery  of  the  usual  marks  of  corrosion  in  these  parts,  is  always 
highly  corroborative  of  the  signs  of  poisoning  found  in  the  sto- 
mach. During  the  inspection,  the  examiner  must  not  omit  to 
notice  any  spots  on  the  skin  produced  by  the  action  of  the  acid  : 
—  these  are  commonly  of  a  dark  brown  colour,  and  are  situated 
about  the  mouth,  lips,  and  neck.  The  appearances  met  with  in 
the  body  will  vary  according  to  whether  death  has  taken  place 
rapidly  or  slowly.  Supposing  the  case  to  have  proved  fatal  very 
rapidly,  the  membrane  lining  the  mouth  may  be  found  white, 
softened  and  corroded  ;  but  this  appearance  may  be  absent.  It 
was  just  now  observed,  that  when  the  poison  has  been  adminis- 
tered by  a  spoon,  the  mouth  may  escape  the  chemical  action  of 
the  acid.  In  the  case  of  the  Queen  v.  Thomas  (Monmouth  Lent 
Assizes,  1847)  it  was  proved  that  the  throat,  gullet,  and  stomach 
of  the  deceased,  an  infant  ten  days  old,  were  much  corroded  by 
sulphuric  acid,  which  had  been  given  to  it  in  a  diluted  state  ;  but 
there  was  no  appearance  of  injury  to  the  mouth.  This  was  pro- 
bably owing  to  a  spoon  having  been  used,  and  the  poison  having 
been  poured  down  the  throat  slowly,  as  the  mucous  membrane 
was  extensively  corroded  at  the  back  part ;  and  it  was  clear, 
therefore,  that  some  corrosive  substance  had  passed  into  the 
fauces.  The  mucous  membrane  of  the  throat  and  gullet  will 
commonly  be  found  corroded,  having  sometimes  a  brownish  or 
ash-grey  colour.  The  corroded  membrane  of  the  gullet  is 
occasionally  disposed  in  longitudinal  folds,  portions  of  it  being 
partly  detached.  The  stomach,  if  not  perforated,  is  collapsed  and 
contracted.  On  laying  it  open,  the  contents  are  commonly  found 
of  a  dark  brown  or  black  colour,  and  of  a  tarry  consistency, 
being  formed  in  great  part  of  mucus  and  altered  blood.  The 
contents  may  or  may  not  be  acid,  according  to  the  time  the 
patient  has  survived,  and  the  treatment  which  has  been  adopted. 
On  removing  them,  the  stomach  may  be  seen  traversed  by  black 
lines,  or  the  whole  of  the  mucous  membrane  may  be  corrugated, 
and  of  a  dark  brown  or  black  colour.  This  blackness  is  not 
removed  by  washing.  On  stretching  the  stomach,  traces  of  in- 
flammation may  be  found  between  the  folds,  indicated  by  a  deep 
crimson-red  colour.  On  removing  the  blackened  membrane,  the 
red  colour  indicative  of  inflammation  may  be  also  seen  in  the 
parts  beneath.  Both  the  dark  colour  and  marks  of  inflammation 
are  sometimes  partial,  being  confined  to  insulated  portions  of  the 
mucous  membrane.  When  the  stomach  is  perforated,  the  coats 
are  softened,  and  the  edge  of  the  aperture  is  commonly  black  and 
irregular.  In  one  case  the  fore  part  of  the  stomach  presented  a 
number  of  small  holes,  having  black  margins.  In  removing  the 
stomach,  the  aperture  is  apt  to  be  made  larger  by  the  mere  weight 
of  the  organ.    The  contents  do  not  always  escape ;  but  when 
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this  occurs,  the  surrounding  parts  are  attacked  by  the  poison.  In 
a  case  which  occurred  at  Guy's  Hospital,  the  spleen,  the  liver,  and 
the  coats  of  the  aorta,  were  found  blackened  and  corroded  by  the 
acid,  which  had  escaped  through  the  perforation.  The  perfora- 
tion of  the  stomach  probably,  in  some  instances,  takes  place  after 
death  from  the  chemical  action  of  the  acid.  Dr.  Craigie,  of  Edin- 
burgh, thinks  that  even  when  there  is  no  perforation  of  the  sto- 
mach, the  acid  may  find  its  way  by  transudation  through  the  coats 
of  the  organ,  in  a  very  short  time  after  it  has  been  swallowed.  In 
a  case  in  which  two  ounces  of  the  strong  acid  had  been  swallowed, 
and  the  person  died  in  three  hours  and  a  half,  he  found  that  the 
peritoneum  and  the  fluid  contained  in  it,  reddened  litmus  paper 
strongly.  There  was  also  a  slightly  acid  reaction  even  in  the 
serous  membranes  of  the  chest.  It  does  not  appear,  however, 
that  the  nature  of  this  acid  was  determined  by  the  application  of 
any  test.  When  the  person  has  survived  for  eighteen  or  twenty 
hours,  traces  of  corrosion  and  inflammatory  action  may  be  found 
in  the  small  intestines.  In  one  case  the  mucous  membrane  of  the 
ileum  was  corroded.  In  a  case  which  occurred  to  Dr.  Walker  of 
Inverness,  a  man  died  in  twenty-five  hours  after  he  had  swallowed 
two  ounces  of  oil  of  vitriol.  On  inspection,  the  mucous  mem- 
brane of  the  stomach  was  destroyed,  and  the  whole  surface 
darkened.  The  greatest  amount  of  injury  was  at  the  intestinal 
end,  where  three  small  perforations  were  found.  The  orifice  of 
the  pylorus  was  swollen,  constricted  and  hardened  ;  it  was  so 
small  as  to  admit  only  of  a  silver  probe.  The  duodenum  had 
also  much  suffered.  The  first  two  inches  of  the  arch  of  the  aorta 
were  very  much  inflamed.  (Edin.  Mon.  Jour.,  June  1850,  p. 
538.)  Baron  Dupuytren  met  with  a  case  in  which  a  woman  died 
in  seven  hours  from  the  effects  of  oil  of  vitriol.  The  mucous 
membrane  of  the  gullet  was  raised  by  the  action  of  the  acid  into 
longitudinal  folds  :  that  of  the  stomach  was  covered  with  black 
irregular  spots  —  the  coats  were  in  a  puffy  state,  and  had  a 
cauterised  or  burnt  appearance.  The  pylorus  and  duodenum 
presented  similar  appearances.  (Med.  Gaz.  vol.  xi.  p.  813.)  In 
the  case  of  a  boy  poisoned  by  concentrated  sulphuric  acid,  the 
inner  lining  of  the  oesophagus  was  puckered,  dry,  and  brittle :  it 
was  readily  detached  from  the  parts  beneath,  and  came  off  in 
small  scale-like  portions.  The  stomach  was  not  perforated,  the 
coats  were  thin  and  allowed  the  contents  to  be  seen  through  them. 
When  opened,  the  whole  of  the  mucous  membrane  was  of  a  dark 
colour,  apparently  stained  by  a  bloody  fluid,  four  ounces  of  which 
were  contained  in  the  stomach.  The  large  end  was  unaltered, 
but  the  whole  circumference  of  the  smaller  end  almost  midway 
between  the  two  openings  was  black,  irregular,  rough,  and 
thickened.  The  mucous  membrane  was  here  destroyed, — blood 
had  been  effused,  and  this  had  been  coagulated  and  darkened  by 
the  action  of  the  acid.    The  blood  adhered  to  the  corroded  mem- 
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branc.  (Roupcll  on  the  effects  of  Poisons,  plate  v.)  The  interior 
of  the  larynx  as  well  as  of  the  bronchial  tubes,  has  also  presented 
marks  of  the  local  action  of  the  acid.  The  acid  has  thus  destroyed 
life  without  reaching  the  stomach  (ante,  p.  247).  It  is  impor- 
tant for  the  medical  witness  to  bear  in  mind,  that  the  throat  and 
gullet  are  not  always  corroded  ;  the  mucous  membrane  some- 
times presents  merely  black  specks  or  points.  Strange  as  it  may 
appear,  cases  are  recorded  in  which,  notwithstanding  the  passage 
of  the  poison  into  the  stomach,  the  gullet  has  escaped  its  chemical 
action.  Mr.  Dickinson  has  reported  a  case  of  poisoning  by 
sulphuric  acid  in  which  there  was  no  corrosion  of  the  mouth  or 
throat.  The  patient,  a  female,  xt.  52,  recovered  in  about  five 
months.  The  stomach  had  probably  sustained  injury,  as  the 
most  urgent  symptoms  were  constant  vomiting  after  taking  food, 
and  obstinate  constipation.  The  quantity  of  acid  swallowed  was 
half  an  ounce,  mixed  with  half  an  ounce  of  water.  The  patient 
felt  immediately  a  burning  sensation  at  the  pit  of  the  stomach 
(Lancet,  Nov.  26,  1853,  p.  502).  The  acid  had  here  evidently 
lost  its  corrosive  power  by  dilution.  When  the  acid  has  been 
taken  in  a  still  more  diluted  state,  the  marks  of  inflammation  on 
the  mucous  membrane  are  more  decided,  and  the  blackening  is 
|  not  so  considerable.  Nevertheless,  the  acid,  unless  too  much 
diluted,  acts  upon  and  darkens  the  blood  in  the  vessels,  as  well 
as  that  contained  in  the  stomach,  although  it  may  not  blacken 
the  mucous  membrane  or  the  contents.  Owing  to  the  absence  of 
corrosion  in  the  throat  and  gullet,  it  might  be  assumed  that 
sulphuric  acid  could  not  have  been  swallowed  ;  and,  in  this 
respect,  a  case  reported  by  M.  Blondlot  of  Nancy  is  of  im- 
portance. This  gentleman  was  required  to  examine  the  clothes 
and  viscera  of  an  infant  named  Boullet,  aged  two  months,  that 
had  died  from  the  effects  of  sulphuric  acid.  The  tongue,  pharynx, 
and  gullet  presented  no  mark  of  corrosion,  or  of  any  appearance 
(indicating  that  a  corrosive  substance  had  been  in  contact  with 
them.  There  was  no  eschar  or  alteration  of  colour  in  any  part. 
The  appearances  in  the  stomach  were  not  very  striking.  An 
analysis  showed  that  sulphuric  acid  existed  abundantly  on  the 
clothing,  but  not  a  trace  of  the  poison  could  be  detected  in  the 
viscera.  The  case  was  remitted  to  MM.  Devergie,  Barse,  and 
Lesueur  for  examination  ;  they  confirmed  the  conclusions  of  M. 
Blondlot,  and  pronounced  an  opinion  that,  notwithstanding  the 
absence  of  marks  of  corrosion  in  the  viscera,  and  of  the  acid 
from  their  contents,  the  deceased  had  died  from  sulphuric  acid 
administered  to  it.  They  were  inclined  to  attribute  the  absence 
of  the  poison  to  vomiting  and  elimination  by  the  urine.  (Journal 
jde  Chimie  Medicate,  1846,  ii.  17.) 

This  case  may  be  contrasted  with  that  of  Thomas,  tried  at  the 
Monmouth  Lent  Assizes,  1847.  The  deceased  infant  in  this 
instance  was  ten  days  old.  The  mother  was  charged  with  having 
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administered  sulphuric  acid  to  it,  and  thus  caused  its  death,  j 
The  gullet,  stomach,  and  intestines  were  more  or  less  corroded,  I 
but  the  mouth  had  escaped  the  action  of  the  acid.    No  sulphuric  I 
acid  was  found  in  the  body,  but  it  was  abundantly  detected  on  I 
the  clothes  of  the  child.  The  two  cases  are  therefore  very  similar,  I 
and  only  differ  in  the  fact,  that  there  was  evidence  of  corrosion  j 
by  sulphuric  acid  in  the  English  case.  The  counsel  who  defended  j 
this  case  contended  that  "no  'traces  of  unfairness'  were  to  be  | 
discovered  in  the  mouth  ;  and  how  could  a  poison  so  strong  and  j 
disagreeable  to  the  taste,  be  got  down  the  throat  of  an  infant  sd>  j 
young  without  leaving  some  ill  effect  behind  in  the  mouth  of 
the  child."    The  learned  judge  (now  deceased)  who  tried  the 
case  is  reported  to  have  told  the  jury,  that  the  evidence  of  me- 
dical witnesses  was  "  generally  a  matter  of  conjecture  or  guess," 
and  that  the  "  traces  of  unfairness  "  (chemical  corrosion)  in  the 
gullet  and  stomach  "  might  have  been  produced  by  other  sub- 
stances (!)  and  not  by  the  poison  itself!"    Hence  the  reader 
will  not  be  surprised  to  learn,  that  in  the  case  in  which  the  evi- 
dence of  death  from  sulphuric  acid  was  strongest,  the  accused 
party  was  acquitted  ;  while,  in  that  in  which  it  was  less  cogent 
(t.  e.  in  the  French  case),  but  better  sifted  and  appreciated, 
the  prisoner  was  convicted  and  condemned  to  hard  labour  for 
life. 

Dr.  Chowne  has  reported  a  case  which  proves  that  a  great 
legal  mistake  was  here  committed.  A  woman,  ret.  52,  swal- 
lowed from  a  cup  about  a  tablespoonful  of  strong  sulphuric 
acid.  She  informed  Dr.  Chowne  that  she  was  "strangled"  the 
moment  it  got  into  her  throat,  and  she  fell  to  the  ground.  The 
usual  symptoms  appeared,  and  she  died  in  two  days.  "  The 
mucous  membrane  of  the  cheeks,  gums,  and  tongue,  was  not 
excoriated  at  any  part."  (Lancet,  July  10,  1847,  p.  36.)  It 
will  be  seen  from  this  statement  that  even  concentrated  sulphuric 
acid  may  pass  through  the  mouth  without  necessarily  leaving 
"any  traces  of  unfairness;"  and  yet  the  absence  of  these 
marks  in  Thomas's  case  was  actually  taken  as  a  proof,  not  only 
that  sulphuric  acid  (although  diluted)  had  not  been  swallowed, 
but  that  the  corrosion  of  the  oesophagus,  stomach,  and  intestines 
depended  on  natural  causes  !  The  case  related  by  Dr.  Chowne 
establishes  also  another  important  fact,  namely,  that  symptoms 
arc  immediately  perceived,  although  the  mouth  may  not  be 
chemically  corroded  by  the  poison.  The  woman  felt  strangled 
so  soon  as  the  acid  had  reached  her  throat. 

In  a  case  related  at  p.  249,  in  which  the  patient  died  on 
the  third  day,  the  appearances  were  peculiar.  The  mucous 
membrane  of  the  mouth,  tongue,  epiglottis,  and  gullet  was  of  a 
yellow  colour, — the  membrane  could  be  easily  peeled  off.  The 
parts  about  the  larynx,  where  the  acid  had  come  in  contact  with  I 
them,  were  coloured  yellow  and  slightly  swollen.    The  mucous  I 


chronic  roisoxiXG. 


255 


I  membrane  of  the  oesophagus  was  only  superficially  coloured. 
The  substance  of  the  gullet  was  inflamed  and  swollen  to  thrice 
its  natural  thickness.  The  stomach  contained  about  a  pint  of 
bright  yellow  fluid,  which  was  not  acid,  and  which  did  not 

I  yield  any  sulphuric  acid  on  analysis.  The  greater  end  of 
the  stomach  presented  the  same  yellow  colour  as  the  gullet. 
The  pyloric,  or  intestinal  half,  was  blackened  (quite  charred), 
and  raised  into  swollen  masses  or  ridges.  These  would  soon 
have  sloughed  off.  The  black  appearance  was  owing  to  the 
carbonizing  action  of  the  acid  on  blood  effused  in  the  sub- 
mucous tissue.  The  coats  of  the  stomach,  although  not  per- 
forated at  this  part,  were  readily  torn.  The  charred  appearance 
of  the  stomach  ended  at  the  pylorus  :  but  for  the  first  three 
inches  the  folds  (rugae)  of  the  duodenum  (or  small  intestine) 
«rere  slightly  blackened.  The  remainder  of  the  intestines  pre- 
sented no  unnatural  appearance.  The  small  intestines  con- 
tained a  yellow  fluid  like  that  found  in  the  stomach.  The  blood 
presented  no  remarkable  appearance.  The  other  organs  were 
healthy. 

When  the  poison  has  been  taken  in  a  diluted  state,  the  marks 
,of  inflammation  on  the  mucous  membrane  are  more  decided,  and 
the  charring  is  not  so  considerable.  Nevertheless,  the  acid,  un- 
less too  much  diluted,  acts  upon  and  darkens  the  blood  in  the 
vessels,  as  well  as  that  contained  in  the  stomach,  although  it 
may  exert  no  carbonising  action  on  the  mucous  membrane  or 
on  the  contents. 

Chronic  poisoning. — The  appearances  just  described  will  not, 
of  course,  be  met  with  in  protracted  cases.  If  the  person  survive 
sufficiently  long,  all  signs  of  inflammation  and  corrosion  will 
disappear.  Thus,  in  a  case  in  which  a  child  survived  twenty- 
five  days,  the  mucous  membrane  of  the  mouth  and  throat  was 
sound  but  pale  :  that  of  the  gullet,  stomach,  and  duodenum  was 
smooth,  and  equally  free  from  any  marks  of  corrosion  or  in- 
flammation. (G.  H.  Kcp.,  Oct.  1846,396.)  Casper  met  with 
two  cases  in  children  ;  in  one  the  child  survived  three  days  and 
in  the  other  eight  days.  In  both,  the  mucous  membrane  was 
pale.  In  the  case  of  three  days'  duration  there  was  no  erosion  of 
the  gullet  (Ilandb.  der  Ger.  Med.  i.  421.) 

■  The  subjoined  case  shows  the  appearances  which  were  met 
with  when  death  did  not  occur  until  the  eleventh  day  :— C.  D., 
a  female  lunatic  patient,  ait.  55,  was  admitted  into  Guy's  Hos- 
pital on  Oct.  5th,  1355,  and  died  Oct.  16th.  Two  hours  before 
admission,  and  before  her  breakfast,  she  drank  a  wineglassful  of 
vitriol.  On  admission,  no  stains  were  perceived  on  the  mouth, 
— she  was  in  a  state  of  collapse, — almost  pulseless,  the  skin 
.•old.  and  she  was  unable  to  swallow.  In  two  hours  she  became 
warm,  and  vomited  some  thick  bloody  liquid,  which  contained 
sulphuric  acid.    There  was  also  a  discharge  of  blood  from  the 
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bowels.  In  about  ten  or  twelve  hours  she  was  able  to  swallow 
milk  and  arrowroot.  She  continued  to  vomit  and  pass  blood  by 
the  bowels  for  several  days.  She  was  much  reduced  in 
strength,  but  there  were  no  very  urgent  symptoms.  In  four 
days  after  her  admission  she  was  able  to  swallow  without  diffi- 
culty. She  had  purging,  but  without  blood,  and  the  vomiting 
ceased.  On  the  day  of  her  death  she  sat  up  and  spoke  as 
usual,  but  in  the  evening  was  unexpectedly  found  dead. 

The  body  was  inspected  seventeen  hours  after  death.  The 
mucous  membrane  of  the  mouth  was  white,  of  the  throat  and 
gullet  pale,  and  covered  by  a  granular  deposit  (of  epithelium). 
The  mucous  membrane  was  not  destroyed.  The  stomach  was 
slightly  contracted  :  it  contained  two  ounces  of  yellow  fluid, 
like  the  yolk  of  egg,  and  a  thin  membrane  of  the  same  colour 
attached  by  one  end.  It  consisted  of  the  lining  membrane  of 
the  upper  part  of  the  stomach,  traversed  by  vessels  filled  with 
coagulated  blood.  The  central  portion  of  the  organ  had  also 
lost  its  mucous  membrane.  The  destruction  of  the  membrane 
continued  into  the  duodenum.  The  small  intestines  were  con- 
gested, and  a  false  membrane  was  found  in  the  jejunum.  The 
whole  of  the  large  intestines  was  acutely  inflamed,  the  interior 
being  covered  by  adherent  false  membranes.  The  liver  and 
kidneys  were  healthy.  In  a  case  which  proved  fatal  on  the  six- 
teenth day,  the  stomach  was  found  perforated,  but  adherent  to  the 
coverings  of  the  abdomen.  The  mouth,  throat,  and  gullet  pre- 
sented no  marks  of  corrosion.  The  quantity  of  acid  taken 
(consisting  of  two-fifths  of  strong  acid)  amounted  to  twof 
ounces.  When  first  seen,  the  surface  of  the  mouth  was  white. 
(Med.  Times  and  Gazette,  Dec.  19,  1857,  p.  629.) 

In  other  instances  the  mucous  membrane  has  been  found 
either  entirely  destroyed,  or  more  or  less  ulcerated.  M.  Louis 
met  with  a  case  fatal  after  two  months.  The  patient  suffered 
under  the  usual  primary  symptoms.  During  the  latter  parti 
of  the  illness  there  was  habitual  constipation,  with  great 
thirst.  Three  days  before  death,  black  liquid  matter,  pro- 
bably altered  blood,  was  passed  from  the  bowels.  On  in- 
spection, the  mucous  membrane  of  the  gullet  was  destroyed  ;  it 
was  ulcerated,  and  the  first  portion  perforated.  In  some  spots: 
the  muscular  coat  was  wholly  destroyed,  while  in  others  it 
was  generally  thickened.  The  mucous  membrane  of  the| 
stomach  was  found  ulcerated,  andin  some  parts  gelatinised  ;  at  the 
lower  part  it  had  a  bluish  tint  (Med.  Gaz.  Vol.  xiv.  p.  31).  Simi- 
lar ulcerations  in  the  gullet  and  stomach  were  found  in  the  case 
of  a  female  who  died  in  sixteen  days,  from  the  effects  of  an  ounce 
and  a  half  of  sulphuric  acid.  Dr.  Clendinning,  who  reports  the 
case,  states  that  there  was  ulceration  and  loss  of  substance  at 
the  two  ends  of  the  stomach,  with  thickening  and  corrugation 
at  the  apertures.    The  pylorus  was  thickened  and  narrowed. 
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The  stomach  was  much  injected  and  swollen,  and  at  the  greater 
end  there  was  softening  and  erosion.    Obstinate  constipation, 
with  great  difficulty  in  swallowing,  were  among  the  most  urgent 
symptoms  (Med.  Gaz.  Vol.  xvii.  p.  340).    This  destruction  of 
the  inner  coat  of  the  stomach  leads  to  death,  by  impairing  the 
function  of  digestion.     In  several  cases,  the  aperture  of  the 
pylorus  has  been  found  much  contracted.    (Galtier,  op.  cit.  i. 
197.)    Sometimes  stricture  of  the  oesophagus  is  a  consequence  of 
i  the  local  action  of  the  acid.  (A  rare  case  of  recovery  from  stricture 
!  thus  produced,  is  reported  in  Med.  Times  and  Gazette,  May  15, 
\  1858,  p.  510.)    The  common  secondary  causes  of  death  in  these 
I  chronic  cases,  are  fever,  irritation,  or  exhaustion.    There  will  be 
!  occasionally  a  difficulty  in  connecting  death  with  the  poison 
I  when  the  person  survives  ;  but  it  appears  to  me  the  difficulty 
1  was  unnecessarily  created  in  the  following  case  {Reg.  v.  Connell, 
|  Central  Criminal  Court,  Nov.  1852).    The  prisoner  had  admi- 
I  nistered  oil  of  vitriol  to  her  mistress's  infant  seven  weeks  old. 
I  The  child  recovered  from  the  first  effects,  but  was  subsequently 
I  attacked  with  inflammation  of  the  windpipe.    It  died  in  convul- 
1  sions  on  the  sixteenth  day  from  the  date  of  taking  the  poison. 
I  The  medical  witness  stated,  that  owing  to  the  effects  of  the  acid, 
H  the  child  was  unable  to  take  food  ;  this  brought  on  great  debility, 
1  and  this  debility  was  likely  to  induce  convulsions,  for  which  no 
1  other  cause  was  apparent.    Convulsions,  however,  were  here 
1  treated,  not  as  a  symptom,  but  as  a  specific  disease.    The  medi- 
cal witness  could  not  say,  in  cross-examination,  that  they  might 
not  have  proceeded  from  other  causes,  and  on  this  wide  contin- 
i  gency,  the  jury  acquitted  the  prisoner  (see  ante,  p.  146,  Convul- 
>  sions).  The  prisoner  was  subsequently  indicted  for  the  felonious 
administration  of  the  oil  of  vitriol.    A  bottle  was  traced  to  her 
possession,  which  she  said  (being  a  Roman  Catholic)  contained 
I  "  holy  Avater."  On  analysis,  however,  the  acid  which  had  corroded 
the  skin  and  dress  of  the  child,  was  found  in  it.    For  the  defence 
;it  was  suggested  that  the  "unfortunate  occurrence"  was  the 
:  result  of  accident,  a  theory  which  the  jury  adopted  !    The  case 
!  of  Reg.  v.  Brennan,  for  poisoning  an  infant  with  oil  of  vitriol 
i  (Chester  Win.  Ass.  Dec.  1856),  ended  also  in  a  verdict  of  not 
j  guilty,  although  neither  accident  nor  suicide  could  be  suggested. 
I    Absorption  and  Elimination. — It  has  been  a  disputed  question, 
!  whether  sulphuric  acid  is  or  is  not  absorbed  and  carried  into  the 
i  circulation  in  cases  of  acute  poisoning.  M.  Bouchardat  considers 
that  it  is  absorbed,  and  that  it  causes  death  by  leading  to  a 
i  coagulation  of  the  blood  in  the  heart,  aorta,  and  large  blood- 
!  vessels.  He  has  found  coagula  (clots  of  blood)  in  two  cases  in  con- 
:  siderable  quantity ;  and  in  one  of  them,  the  lining  membrane  of  the 
aorta  was  reddened.    ( Annales  d'Hygiene,  1837,  i.  362.)  I  have 
on  observed  this  last-mentioned  appearance  in  one  case,  as  well  as 
ii  the  occurrence  of  coagula  in  two  instances  ;  but  there  does  not 
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seem  to  be  any  reason  fur  believing  that  they  result  from  the  action 
of  a  portion  of  sulphuric  acid  absorbed.  (Galtier,  Toxicologie,  i. 
190,  191.)  In  analysing  these  coagula  taken  from  persons  who 
had  been  killed  by  sulphuric  acid,  I  have  not  found  a  trace  of  the 
acid  in  them.  According  to  Orfila,  the  absorption  of  these  mineral 
acids  may  take  place  owing  to  their  compounds  with  albumen  being 
soluble  and  neutral.  There  is  no  doubt  that  all  these  albuminous 
compounds  are  soluble  in  a  large  quantity  of  water,  but  they  are 
insoluble  when  much  acid  is  present.  In  a  case  recorded  by  Dr. 
Letheby  to  the  Pathological  Society,  a  chemical  analysis  of  the 
urine  proved  that  the  acid  was  rapidly  eliminated  by  this  secre- 
tion. The  quantity  thus  passed  within  four  days  was  consider- 
able.   (Med.  Gaz.  xxxix.  116  ;  ante,  p.  29.) 

The  reader  will  find  that  this  subject  has  been  fully  considered 
by  Dr.  Geoghegan,  to  whose  experiments  reference  has  been 
elsewhere  made  (ante,  p.  29  ;  also  Med.  Gazette,  Vol.  xlviii.  p. 
330).  In  a  case  in  which  a  woman  swallowed  one  ounce  and 
a  half  of  oil  of  vitriol,  and  survived  thirty-one  hours,  he  states 
that  he  found  traces  of  sulphuric  acid  in  the  serum  of  the  peri- 
cardium and  the  kidney.  There  was  none  in  the  blood  ;  but  a 
quantity  of  free  phosphoric  acid,  which  he  considered  to  be  the 
equivalent  of  the  sulphuric  acid  which  had  been  absorbed  and 
had  decomposed  the  alkaline  phosphate  of  the  blood  ;  the  alka- 
line sulphate  produced  having  been  eliminated  from  the  kidney. 
The  stomach  was  perforated,  and  the  organ  was  empty.  In  Dr. 
Walker's  case  (ante,  p.  252),  we  are  informed  that  there  was  a 
trace  of  sulphuric  acid  in  the  serous  fluid  at  the  base  of  the 
brain,  and  a  larger  quantity  in  the  blood  contained  in  the  heart. 
There  was  none  in  the  stomach,  and  only  a  slight  trace  in  the 
duodenum.    (Ed.  Monthly  Journ.  June  1850,  p.  538.) 

It  will  be  apparent  from  these  statements,  that  the  results  of 
experiments  for  the  detection  of  absorbed  sulphuric  acid  in 
the  blood  are  conflicting.  According  to  Casper,  in  this  form 
of  poisoning  the  blood  has  always  an  acid  reaction,  even  in  those 
organs  which  arc  healthy  ;  it  has  also  the  consistency  of  treacle 
and  a  cherry-red  colour.  He  found,  in  one  instance,  the  peri- 
cardial  fluid  acid,  and  in  another, — the  case  of  a  pregnant  female, 
the  amniotic  fluid  was  acid  (Handbuch  der  Ger.  Medicin,  1857, 
Vol.  i.  p.  400,  430);  but  he  did  not  test  the  liquid  for  sulphuric 
or  phosphoric  acid.  Professor  Carus  has  reported  a  case  in 
which  the  acid  was  taken  by  a  pregnant  female,  and  it  was 
found  not  only  in  the  water  of  the  amnios,  but  in  the  cavity  of 
the  pleura  and  peritoneum  of  the  foetus,  as  well  as  in  the  heart 
and  bladder.  (Peck's  Med.  Jur.  Vol.  h\  p.  429  ;  and  Bulletin 
des  Sciences  Medicales,  Vol.  xiii.  p.  72.) 

Fatal  Dose. — The  dangerous  effects  of  this  poison  appear  to 
arise  more  from  its  degree  of  concentration,  than  from  the  absolute 
quantity  taken.    The  quantity  actually  required  to  prove  fatal, 


OIL  OF  VITRIOL.     FATAL  DOSE. 


259 


must  depend  on  many  circumstances.  If  the  stomach  is  full 
when  the  acid  is  swallowed,  its  action  may  be  spent  on  the 
food  and  not  on  the  stomach  ;  and  a  larger  quantity  might  thus 
be  taken  than  would  suffice  to  destroy  life  if  the  organ  were 
empty.  In  one  case,  one  drachm  of  sulphuric  acid  destroyed 
life  in  seven  days  • — in  another  (Humphreys'  case,  ante,  p.  113, 
also  Med.  Gaz.  viii.  77),  about  one  drachm  and  a  half  destroyed 
life  in  two  days.  In  Mr.  Schwabe's  case,  six  drachms  de- 
stroyed life  in  twenty-four  hours.  (Med.  Gaz.  xxxvi.  826.) 
In  one  instance,  a  patient  survived  fifty-five  hours  after  taking 
three  fluid  ounces  of  the  concentrated  acid  (Dr.  Sinclair,  Med. 
Gaz.  Vol.  viii.  p.  624)  :  in  another,  related  by  Sobernheim,  a  man 
swallowed  an  ounce  and  a  half  of  the  concentrated  acid,  and  yet 
slowly  recovered  from  its  effects,  (llandbuch  der  Prakt.  Tox. 
684.)  In  a  case,  quoted  by  Dr.  Craigie,  a  young  woman  aged 
18,  recovered  after  having  taken  two  otinces  of  concentrated 
sulphuric  acid.  She  was  completely  restored  in  about  eighteen 
days.  (Ed.  Med.  and  Surg.  Jour.,  April  1840.)  Another  in- 
stance of  recovery  after  two  ounces  of  the  concentrated  acid 
had  been  taken,  is  reported  by  Mr.  Orr  (Med.  Gaz.  iii.  p.  255).  A 
remarkable  instance  of  recovery  from  a  large  dose  was  observed 
in  a  case  which  occurred  in  the  practice  of  M.  Bictt.  The 
patient,  a  man,  aged  31,  swallowed  by  mistake  three  ounces 
(by  weight  ?)  of  commercial  sulphuric  acid.  Severe  burning 
pain  and  vomiting  immediately  followed ;  the  man  fell  and 
rolled  on  the  ground  in  agony,  but  nevertheless  was  able  to 
walk  some  distance  to  the  hospital  without  assistance,  although 
he  rested  occasionally.  Milk  and  magnesia  were  freely  given  to 
him,  and  in  a  week  he  perfectly  recovered.  The  most  striking 
symptom  was  excessive  salivation,  which  set  in  on  the  second  day 
and  continued  for  three  days.  (Galticr,  Toxicologic,  i.  186.) 
It  is  probable  that,  in  these  instances  of  recovery  from  large 
doses,  the  greater  part  of  the  poison  is  expelled  in  the  matter 
first  vomited.  In  Dr.  Lctheby's  case,  the  patient,  a  child  only 
nine  years  old,  recovered  in  a  short  time,  after  having  swallowed 
one  ounce  of  concentrated  sulphuric  acid.  In  this  case  nothing 
was  done  for  five  minutes  :  for  the  first  few  days  the  patient  was 
copiously  salivated.  (Med.  Gaz.  xxxix.  116.)  The  smallest 
quantity  which  I  have  been  able  to  meet  with  as  having  proved 
fatal,  was  in  a  case  already  quoted.  Half  a  teaspoonful  of  con- 
centrated sulphuric  acid  was  given  to  a  child,  about  a  year  oil, 
by  mistake  for  castor- oil.  The  usual  symptoms  came  on,  with 
great  disturbance  of  the  respiratory  functions  ;  and  the  child  died 
in  twenty- four  hours.  The  quantity  here  taken  could  not  have 
exceeded  forty  drops.  (Med.  Gaz.  xxxix.  147  ;  see  also  ante, 
p.  193.)  It  is,  however,  doubtful  whether  this  small  quantity 
would  have  proved  fatal  to  an  adult.  The  smallest  fatal  dose 
which  Dr.  Christison  states  he  has  found  recorded,  was  one 
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Mm;  it  was  taken  by  mistake  ky  a  stout  young  man,  and 
tilled  him  in  seven  days.    (Op.  cit.  ibz.) 

Pekiod  at  which  death  takes  PLACE._It  has  been  already 
JS  lfthe  average  period  at  which  death  takes  place  in 
c^X^v^k  "v  sulphuric  acid,  is  from  eighteen  to 
™£l^hom  Death  has  frequently  occurred  suddenly  and 
uTexpectedlv,  when  the  patient  appeared  to  be  progressing  to 
recovery     If  the  stomach  is  perforated  by  the  acid  it  proves 
more  speedily  fatal.    In  an  instance,  reported  by  Dr.  Sinclair,  in 
wh  ch  a  chi  d  about  four  years  old  died  in  four  hours,-the  stomach 
Zl    perfo  rated.    When  the  acid  acts  upon  the  air-passages, 
death  may  be  a  still  more  speedy  consequence  from  suffoca  ion  ; 
and  ow^ng  to  this,  it  appears  to  be  more  rapid  y  fatal  to  children 
than  adults.    But  in  one  case  of  an  adult,  elsewhere  recorded 
r  an  te  P  <>48),  it  must  have  destroyed  life  by  its  action  on  the 
aSpasLes  during  swallowing.    Dr.  Craigie  mentions  a  case 
in  which  three  ounces  of  concentrated  sulphuric  acid  destroyed 
life  in  three  hours  and  a  half;  but  the  shortest  case  on  record  is, 
perhaps,  that  mentioned  by  Kemer  in  Hufeland  s  Journal  In 
Phis  instance  death  took  place  in  two  hours.    A  case  which 
proved  fatal  in  two  hours,  is  reported  by  Casper  (Handb.  del 
Oer  Med   1857,  i.  422).    The  stomach  in  this  case  was  quite 
blackened,'  and  so  soft  that  it  gave  way  like  ^otdng-paper. 
The  stomach  was  found  perforated,  and  the  omentum  blackened. 
There  had  been  some  vomiting,  but  sulphuric  acid  was  detected  m 
the  corroded  parts.  In  the  case  of  a  child  a  year  and  a  halt  old, 
-riminallv  poisoned  by  its  mother,  death  took  place  in  one  hour. 
There  were  parchment-coloured  streaks  and  spots  at  the  corners 
of  the  mouth,  and  on  the  arms  and  hands  of  the  child.  Ihc 
stomach  contained  a  dark  acid  fluid,  consisting  of  blood  and 
mucus, -the  coats  were  softened  to  solution.    The  gullet  was 
firm,  and  the  mucous  membrane  had  a  grey  colour.    (Up.  cit. 
p  426  )  A  case,  in  which  life  was  destroyed  with  equal  rapidity, 
is  reported  in  the  Edinburgh  Monthly  Journal,  1854  (p.  138). 
A  woman  took  a  wine-glassful  of  oil  of  vitriol  (s.  g.  1-833),  in 
mistake  for  ale.    In  spite  of  treatment,  she  died  in  one  hour. 
The  stomach  was  perforated,  and  the  acid  had  escaped ;  the 
coats  were  softened ;  the  edges  of  the  aperture  were  ragged ; 
and  the  mucous  surface,  generally,  was  mottled  with  dark- brown 
patches.    Another  instance  of  death  in  two  hours  is  quoted  by 
Galtier  (Toxicologic,  i.  193).  A  case  is  reported  by  Mr.  Watson, 
in  which  a  woman  swallowed  two  ounces  of  the  strong  acid. 
She  died  in  half  an  horn;  but  it  appears  that  a  quarter  of  an 
hour  before  death  she  had  made  a  deep  wound  m  her  throat, 
which  gave  rise  to  great  hemorrhage.    The  stomach  was  found 
extensively  perforated  :  —  but  it  is  highly  probable  that  in  this 
case  the  wound  accelerated  death.  . 
On  the  other  hand,  there  are  numerous  instances  reported  in 
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which  the  poison  proved  fatal  from  secondary  causes,  at  periods 
varying  from  one  week  to  many  months.  In  one  instance,  a 
child  recovered  under  treatment  from  the  first  effects,  but  died 
of  starvation  after  twenty-five  days,  from  the  impossibility  of 
retaining  any  kind  of  food  on  its  stomach.  (G.  H.  Rep.,  Oct. 
1846,  396.)  A  remarkable  case  of  a  similar  kind  occurred  to 
Dr.  Wilson  of  the  Middlesex  Hospital,  and  is  referred  to  by 
Mayo  in  his  Outlines  of  Pathology.  A  young  woman  swallowed 
about  a  table-spoonful  of  sulphuric  acid  on  the  4th  of  January, 
and  died  from  its  effects  on  the  gullet,  on  the  14th  of  November 
following.  She  gradually  wasted  away,  and  sank  from  innutri- 
tion. This  was  forty-five  weeks,  or  eleven  months,  after  she  had 
swallowed  the  poison.  There  is  no  doubt  that  the  acid  may 
prove  fatal  at  all  intermediate  periods,  and  at  intervals  much 
longer  than  this ;  but  the  longer  this  event  is  protracted,  the 
more  difficult  will  it  be  to  ascribe  death  to  its  effects.  Dr.  Beck 
refers  to  a  case  in  which  death  took  place  from  stricture  of  the 
oesophagus  two  years  after  the  poison  had  been  taken.  (Med. 
Jur.  Vol.  ii.  p.  426.) 

Treatment. — Although  it  is  the  general  practice  to  give  mag- 
nesia and  chalk  freely  in  milk  or  water,  it  appears  to  me,  from  a 
case  which  I  had  the  opportunity  of  examining,  that  a  solution  of 
carbonate  of  soda  in  milk  and  water,  properly  diluted,  and  given 
in  small  quantities  at  intervals,  would  act  more  effectually  and 
more  speedily  in  neutralising  the  poison.  The  insoluble  particles 
of  magnesia  adhere  closely  to  the  mucous  membrane,  and  do 
not  readily  come  into  contact  with  the  acid.  In  examining  the 
dark  tarry  matter  vomited  by  a  child  half  an  hour  after  the  con- 
centrated acid  had  been  taken,  I  found  it  still  intensely  acid, 
although  during  the  whole  period,  a  magnesia  mixture  had  been 
freely  given  in  divided  doses.  This  objection  would  not  apply 
to  the  use  of  bicarbonate  of  magnesia  or  lime  ;  and  the  evolution 
of  carbonic  acid  would  be  a  minor  evil  compared  with  the  action 
of  sulphuric  acid  in  an  unneutralised  or  imperfectly  neutralised 
condition.  Sobernheim  and  Simon  relate  several  instances  in 
which  persons  who  had  taken  this  poison,  were  apparently 
saved  by  the  free  use  of  these  alkaline  diluents.  In  the  absence 
of  these  substances,  oil  may  be  freely  administered.  Carbonate 
of  magnesia  mixed  with  oil  has  been  sometimes  beneficially  given. 
There  is  often  great  difficulty  in  making  the  patient  swallow  ; — 
the  throat  being  swollen,  and  blocked  up  with  shreds  of  tough 
coagulated  mucus  and  phlegm.  Hence  it  has  been  recommended 
to  employ  the  stomach-pump  for  the  purpose  of  injecting  the 
liquids  into  the  stomach.  The  use  of  this  instrument  ought, 
however,  if  possible,  to  be  avoided  ;  since  it  is  only  likely  to 
lacerate  and  perforate  the  structures  which  are  softened  and 
corroded  by  the  acid.  When  there  are  symptoms  of  suffocation 
from  an  affection  of  the  larynx,  tracheotomy  must  be  resorted 
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to.  On  the  whole,  the  antidotal  treatment  of  cases  of  poisoning 
by  sulphuric  acid  has  not  been  very  successful,  the  patient  not 
having  been  seen  sufficiently  early  by  a  medical  man  to  give 
much  hope  of  success.  It  should  be  remembered,  that  the  poison 
begins  to  act  instantly  ;  and  if  the  stomach  be  at  the  time  empty, 
there  is  but  little  prospect  of  saving  the  patient.  These  cases 
often  prove  fatal  even  when  every  trace  of  the  poison  has  been 
removed  from  the  stomach,  owing  to  the  extensive  local  injuries 
produced. 

That  this  antidotal  treatment  may,  however,  occasionally  be 
the  means  of  saving  life,  the  following  case,  related  by  Barzel- 
lotti,  will  show.  A  man  aged  40,  swallowed  by  mistake  a  quan- 
tity of  the  oil  of  vitriol,  and  was  brought  to  the  hospital  of  Santa 
Maria  Nuova.  He  was  suffering  from  intense  burning  pain  in 
the  throat  and  abdomen,  as  well  as  from  other  severe  symptoms  ; 
calcined  magnesia  in  water  was  given  to  him  at  short  intervals, 
until  it  was  supposed  enough  had  been  taken  to  neutralise  the 
acid.  A  quantity  of  tepid  water  was  then  administered  to  pro- 
mote vomiting  ;  and,  on  examining  the  vomited  matters,  it  was 
found  that  the  sulphuric  acid  Avas  neutralised  by  magnesia. 
The  patient  was  then  bled  ;  leeches  and  fomentations  were 
applied  to  the  stomach,  and  bland  liquids  prescribed.  The  man 
slowly  recovered,  suffering  from  difficulty  of  swallowing  and 
severe  cough.  In  one  fit  of  coughing  he  expelled  a  mass  of 
false  membrane,  of  the  form  and  size  of  the  gullet.  The 
abdomen  and  throat  were  tender  at  the  time  of  his  discharge. 
(Questioni  di  Medicina  Legale,  ii.  307.)  It  is  to  be  observed, 
that  cases  of  accidental  poisoning  like  this,  much  more  frequently 
do  well  than  those  of  suicide — the  quantity  of  poison  swallowed 
being  in  general  small.  A  case  reported  by  Dr.  Borgstedt  of 
Minden,  shows  the  best  mode  of  after-treatment.  A  boy,  aged 
three  years,  swallowed  from  one  to  two  drachms  of  oil  of  vitriol. 
Some  train-oil  was  given  to  him.  When  medical  assistance  was 
procured,  the  patient  was  lying  speechless  and  motionless  on  his 
back,  face  pale,  eyes  deeply  sunk  and  closed,  breathing  difficult, 
and  aecompanied  by  a  rattle.  The  skin  around  the  mouth,  as 
well  as  the  lining  membrane,  had  been  destroyed  by  the  acid. 
Carbonate  of  potash  was  given  at  intervals,  and  this  was  followed 
by  the  vomiting  of  a  dark-brown  slimy  matter.  When  vomiting 
had  ceased,  an  oily  emulsion  with  carbonate  of  magnesia,  was 
given  every  half-hour.  Strong  febrile  symptoms  set  in,  with 
severe  pain  in  the  region  of  the  stomach.  Leeches  were  applied, 
and  repeated  for  three  days.  The  esehars  from  the  destroyed 
skin  and  membrane  were  smeared  with  olive  oil  and  yolk  of 
egg,  with  great  relief  to  the  patient.  The  only  nourishment 
allowed  was  milk.  The  fever  and  abdominal  tenderness  dis- 
appeared about  the  fourteenth  day.  On  the  first  day  the  motions 
had  a  natural  colour.    From  the  second  to  the  seventh  day  they 
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were  very  hard,  and  appeared  like  slaked  lime  ;  from  the  seventh 
to  the  thirteenth  day  they  assumed  an  ash-grey  colour ;  and  on 
the  fourteenth  day  they  had  their  usual  characters.  (Casper's 
I  Wochenschrift,  May  9,  184G.) 

The  following  case  of  successful  treatment,  which  was  reported 
I  by  Mr.  Gardner  to  the  Lancet  (Aug.  25,  1838),  deserves  to  be 
I  here  mentioned.  A  young  man  swallowed  half  an  ounce  of 
strong  sulphuric  acid.  The  usual  symptoms  appeared  ;  milk 
and  carbonate  of  magnesia  were  freely  given.  This  person  re- 
covered in  twelve  days.  One  of  the  secondary  symptoms  was 
profuse  salivation. 

It  is  worthy  of  remark,  that  several  cases  of  recovery  have 
taken  place,  in  which  no  chemical  antidotes  had  been  administered. 
The  treatment  consisted  simply  in  giving  large  quantities  of 
gruel  and  milk  ;  and  there  is  no  doubt,  that  any  thick  viscid 
liquid  of  this  description,  as,  for  example,  linseed  oil  and  lime 
water,  or  flour  and  water,  must  be  beneficial,  by  combining  with 
the  acid  and  arresting  its  corrosive  effects.  In  short,  such  a 
liquid  would  act  much  in  the  same  manner  as  the  presence  of  a 
large  quantity  of  food  is  known  to  act,  when  the  acid  is  swallowed 
soon  after  a  meal.  In  all  cases,  it  would  be  advisable  to  com- 
bine the  use  of  chemical  antidotes  with  the  copious  administra  - 
tion of  mucilaginous  drinks. 

CHEMICAL  ANALYSIS. 

This  acid  may  be  met  with  either  concentrated  or  diluted  ; 
and  a  medical  jurist  may  have  to  examine  it  under  three  condi- 
tions : — 1.  In  its  simple  state.  2.  When  mixed  with  organic 
matters,  as  with  liquid  articles  of  food  or  in  the  contents  of  the 
stomach.  3.  On  solid  organic  substances,  as  where  the  acid  has 
been  thrown  or  spilled  on  articles  of  dress  or  clothing. 

In  the  simple  state. — If  concentrated  (oil  of  vitriol),  the  acid 
possesses  these  properties  : — 1.  A  piece  of  wood  or  other  organic 
matter  plunged  into  it.  is  immediately  carbonised  or  charred. 
2.  When  boiled  with  wood,  copper  cuttings,  or  mercury,  it  evolves 
fumes  of  sulphurous  acid  ;  this  is  known  by  the  odour,  as  well 
as  by  the  acid  vapour  first  rendering  blue,  and  then  bleaching 
starch-paper  dipped  in  a  solution  of  iodic  acid.  3.  When  mixed 
with  its  volume  of  water,  great  heat  is  evolved  (nearly  200°  F. 
in  a  cold  vessel).  In  this  state  the  acid  does  not  carbonise 
wood  and  is  not  decomposed  when  boiled  with  copper  cuttings. 

The  Diluted  Acid. —  For  the  acid  in  the  diluted  state,  but  one 
test  need  be  applied:  —  a  solution  of  a  salt  of  baryta -the 
Nitrate  of  baryta  or  the  Chloride  of  barium.  Having  ascertained 
by  test  paper  that  the  liquid  is  acid,  wc  add  to  a  portion  of  it 
a  few  drops  of  nitric  acid,  and  then  a  solution  of  nitrate  of 
baryta.  If  sulphuric  acid  be  present,  a  dense  white  precipitate 
of  sulphate  of  baryta  will  fall  down  —  which  is  insoluble  in  all 
S  4 
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acids  and  alkalies.  If  this  precipitate  be  collected,  dried,  and 
heated  to  full  redness  in  a  small  platina  crucible,  with  two 
parts  of  vegetable  charcoal  powder,  it  will,  if  a  sulphate,  be 
converted  to  sulphuret  of  barium.  To  prove  this,  we  add  to  the 
calcined  residue,  diluted  muriatic  acid,  at  the  same  time  sus- 
pending over  it  a  slip  of  filtering  paper  moistened  with  a  solu- 
tion of  acetate  of  lead  ;  or,  we  place  the  residue  on  a  slip  of  glazed 
card  (coated  with  carbonate  of  lead),  scraped  and  wetted  on  the 
surface.  (The  card  should  be  first  tested  for  lead  :  because 
some  kinds  of  glazed  cards  are  made  without  lead.)  If  the 
original  precipitate  were  a  sulphate,  the  vapour  now  evolved 
will  be  sulphuretted  hydrogen,  known  by  its  odour,  and  by  its 
turning  the  salt  oi'lead  or  staining  the  card  of  a  brown  colour. 
Instead  of  charcoal,  we  may  use  an  equal  bulk  of  cyanide  of 
potassium  as  the  reducing  agent,  and  the  experiment  may  then  be 
performed  in  a  small  reduction  tube  over  a  spirit  lamp.  On 
breaking  the  tube  and  placing  the  powder  on  a  glazed  card 
(containing  lead),  previously  wetted,  the  stain  of  sulphuret  of 
lead  will  be  perceived; — or  the  calcined  residue  maybe  dis- 
solved in  water  and  tested.  The  smallest  visible  quantity  of 
sulphate  of  baryta  thus  admits  of  easy  detection. 

The  delicate  action  of  this  test  is  such,  that  a  solution  con- 
taining not  more  than  the  1 -25.000th  part  by  weight  of  sulphuric 
acid,  is  precipitated  by  it.  When  the  sulphuric  acid  is  diffused 
through  a  minimum  of  water,  the  barytic  test  gives  a  perceptible 
precipitate  with  the  1-1 10th  part  of  a  grain  of  the  acid.  If,  how- 
ever, this  small  quantity  be  diluted  with  an  ounce  of  water,  the 
test  produces  no  perceptible  change.  In  these  experiments 
distilled  water  must  be  used,  since  all  kinds  of  river  and  spring 
water  are  precipitated  by  the  test.  With  regard  to  the  reduction 
of  the  precipitate  to  the  state  of  sulphuret  by  charcoal  or  cyanide 
of  potassium,  I  have  found  that  one-half  grain  of  the  sulphate  of 
baryta  will  yield  satisfactory  evidence  ;  and  a  quarter  of  a  grain 
will  give  traces  of  sulphur,  although  somewhat  indistinct.  This 
is  equivalent  to  about  one-eighth  of  a  grain  of  common  oil 
of  vitriol  (bihydrate).  In  cases  of  poisoning,  however,  we  either 
find  the  acid  in  larger  proportion,  or  it  is  altogether  absent. 
Orfila  recommends  that  the  diluted  acid  should  be  concentrated 
by  evaporation  and  then  treated  with  metallic  copper,  to  liberate 
sulphurous  acid  ;  but  this  process  is  more  troublesome,  and  less 
likely  to  prove  satisfactory  than  that  just  described.  Animal 
charcoal  should  not  be  used  in  this  analysis,  as  this  frequently 
contains  traces  of  a  sulphuret. 

Objections  to  the  process.  — Provided  the  process  be  carried  out 
with  pure  materials  to  the  production  of  sulphuret  of  barium,— it 
is  not  open  to  any  objection.  There  are  some  points,  however, 
which  require  consideration.— 1.  A  solution  of  alum,  of  any  acid 
■sulphate,  or  of  bisxdphate  of  potash,  might  be  erroneously  pronounced 
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to  be  free  sulphuric  acid  ;  for  alum  and  the  acid  sulphates  would, 
with  the  tests,  give  all  the  reactions  which  have  been  here  described. 
The  answer  to  this  objection  is  very  simple  :  we  must  slowly  eva- 
porate a  portion  of  the  suspected  liquid  in  a  watch-glass  —  there 
will  be  a  saline  residue  if  there  be  a  solution  of  alum,  or  any 
salt, — otherwise  not :  for  sulphuric  acid  should  be  entirely  dissi- 
pated by  heat,  or  it  should  leave  only  the  faintest  trace  of  sulphate 

I  of  lead.  2.  The  quantity  of  free  sulphuric  acid  present  might  be 
erroneously  estimated,  in  consequence  of  some  simple  medicinal 
sulphate  (as  Epsom  salt)  being  mixed  with  it.  This  may  be  deter- 
mined  also  by  evaporation;  and  the  free  sulphuric  acid  separated 
by  wanning  the  liquid,  and  adding  finely-powdered  carbonate  of 
baryta,  until  effervescence  ceases.    The  precipitate  formed  would 

J  be  sulphate  of  baryta,  and  represent  the  free  sulphuric  acid  present. 
There  is,  however,  another  source  cf  error :  any  acid  mixed 

I  with  a  common  sulphate  employed  in  medicine,  might  be  mis- 
;  taken  for  free  sulphuric  acid  ;  as,  for  example,  a  mixture  of 

I  citric  or  acetic  acid  or  vinegar  with  sulphate  of  magnesia.  This 
may  be  suspected  when  any  saline  residue  is  left  on  evaporating 

i  the  mixture.  In  such  a  case  carbonate  of  baryta  would  not 
separate  the  free  acid.  It  is  easy  to  procure  by  evaporation  and 
incineration  the  sulphate  from  a  given  measure  of  the  liquid,  and 

I  we  can  then  determine  whether  the  sulphate  of  baryta  obtained 
is  greater  than,  or  equal  to  the  weight  of  alkaline  sulphate 
present. 

In  liquids  containing  organic  matter. —  If  sulphuric  acid  be 
|  mixed  with  such  liquids  as  porter,  coffee,  or  tea,  the  process  for 
|  its  detection  is  substantially  the  same,  the  liquid  being  rendered 

clear  by  filtration  previously  to  adding  the  test.  The  sulphate 
!  of  baryta,  if  mixed  with  organic  matter,  may  be  purified  by 

boiling  it  in  strong  nitric  acid  ;  but  this  is  not  commonly  neces- 
:  sary,  as  the  reduction  of  the  precipitate  may  be  equally  well 

performed  with  the  impure,  as  with  the  pure  sulphate.  Some 

I I  liquids  generally  contain  either  sulphuric  acid  or  a  sulphate,  such 
I  as  vinegar  and  porter,  but  the  acid  is  in  very  minute  proportion; 
i  therefore,  if  there  be  an  abundant  precipitate,  there  can  be  no 

doubt,  casteris  paribus,  that  free  sulphuric  acid  has  been  added 
I  to  them.    Should  the  liquid  be  thick  and  viscid  like  gruel,  it 
I  may  be  diluted  with  water,  and  then  boiled  with  the  addition  of 
a  little  acetic  acid.    For  the  action  of  the  test,  it  is  not  neces- 
i  sary  that  the  liquid  should  be  absolutely  clear,  provided  it  be 
not  so  thick  as  to  interfere  mechanically  with  the  precipitation 
I  of  the  sulphate  of  baryta.    So  far  with  regard  to  articles  ad- 
ministered, or  of  which  the  administration  has  been  attempted. 
Vomited  matters. — These  will  commonly  be  found  highly  acid, 
I  reddening  litmus  paper,  and  causing  effervescence  with  car- 
bonated alkalies :  they  may  be  diluted  with  water,  boiled,  filtered, 
I  and  tested  in  the  manner  above  described.    The  acid  is  some- 


268        SULPHURIC  ACID.     CONTENTS  OF  THE  STOMACH. 


times  so  intimately  combined  with  decomposed  mucus  and  blood, 
that  it  requires  long  boiling  in  order  to  separate  it.  If  the 
patient  lias  been  under  treatment,  the  matters  obtained  from 
the  stomach  may  have  no  acid  reaction,  either  from  the  copious 
administration  of  water  and  abundant  vomiting,  or  from  an 
antidote  having  been  used,  such  as  soda  or  magnesia.  If  on 
adding  the  test  to  a  neutral  liquid,  there  is  a  precipitate,  sul- 
phuric acid  can  be  present  only  in  the  state  of  sulphate.  If  this 
precipitate  be  abundant,  it  cannot  be  due  to  the  presence  of 
minute  traces  of  sulphates  in  the  gastric  and  salivary  secretions  ; 
but  still  it  would  be  improper  to  infer  from  this  chemical  fact 
alone,  that  sulphuric  acid  had  been  swallowed,  because  it  is  well 
known  that  some  saline  sulphates,  such  as  those  of  magnesia  and 
soda,  are  often  exhibited  in  large  quantities  medicinally,  and  it 
might  be  fairly  objected  to  this  evidence,  that  the  precipitate  wm 
due  to  the  presence  of  one  of  these  salts.  The  symptoms,  as 
well  as  other  circumstances,  would  here  aid  the  witness  in  form- 
ing an  opinion, — chemi-try  alone  might  mislead  him. 

In  examining  an  organic  liquid  which  has  no  acid  reaction, 
it  must  be  remembered  that  there  are  many  salts  in  common  use, 
some  of  them  being  medicines,  which  precipitate  the  barytic  test. 
These  are — all  the  soluble  carbonates,  iodates,  phosphates,  borates, 
tartrates,  and  oxalates.  It  is  to  be  observed,  however,  that  not 
one  of  these  substances  is  precipitated  by  the  test,  provided  the 
liquid  for  analysis  be  much  diluted  and  acidulated  with  nitric 
acid  before  adding  it.  Should  nitric  acid  alone  produce  any: 
turbidness  in  an  organic  liquid,  this  may  be  again  boiled  and 
filtered  before  it  is  tested, 

Contents  of  the  Stomach.  —  If  the  patient  survives,  the  ana- 
lysis will  of  course  be  confined  to  the  matters  vomited.  When 
the  case  proves  fatal,  we  may,  however,  be  required  to  examine 
the  contents  of  the  stomach.  Should  these  be  acid  and  give  a 
precipitate  with  the  test,  it  may  be  said  that  the  acidity  was  due 
to  the  acids  naturally  contained  in  the  gastric  secretions  (the 
muriatic  and  acetic),  which,  however,  are  in  small  proportion  ;  or' 
to  some  acid  liquid,  taken  in  the  form  of  medicine  or  otherwise 
before  death; — the  precipitation  by  the  test  might  also  be  as- 
cribed to  the  presence  of  some  medicinal  sulphate.  If  the  con- 
tents were  not  acid,  then  the  effect  produced  by  the  test  might 
be  ascribed  to  the  latter  circumstance  alone.  Objections  of  this 
kind  are  at  once  removed  not  merely  by  resorting  to  the  processes 
above  described,  but  by  noting  particularly  the  presence  or 
absence  of  the  usual  changes  produced  by  mineral  acids  in  the 
throat,  gullet,  and  stomach.  A  chemist  might  decide  from  an 
analysis  alone ;  but  a  medical  jurist  should  take  into  con- 
sideration the  symptoms  under  which  the  deceased  laboured, 
and  the  appearances  found  in  the  body,  before  he  pronounces 
an  opinion  from  the  results  of  his  experiments. 
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Supposing  the  contents  to  give  no  evidence,  or  but  slight 
evidence,  of  the  presence  of  the  acid,  we  must  then  boil  the  altered 
or  decomposed  portions  of  the  stomach  in  water  for  an  hour,  filter, 
and  apply  the  tests  to  the  filtered  liquid.    But  still  no  evidence 
I  of  the  presence  of  the  acid  may  be  obtained.    Under  these  cir- 
1  cumstances,  it  has  been  proposed  by  MM.  Taufflieb,  Devergie, 
I  and  others,  to  heat  the  stomach  to  a  high  temperature  in  a  retort, 
!  the  beak  of  which  is  plunged  into  a  mixture  of  iodic  acid  and 
!  starch.    (Ann.  d'Hygiene,  1835,  1,427.)    It  is  assumed  that  the 
non-discovery  of  the  acid  is  due  to  its  combination  with  the  sub- 
stance of  the  stomach  in  a  form  so  intimate,  that  water  cannot 
|  separate  it.    The  application  of  heat  therefore  would,  in  the 
process  above  mentioned,  lead  to  a  decomposition  of  the  sulphuric 
acid  by  the  carbon  of  the  animal  matter,  and  its  transformation 
I  to  sulphurous  acid.    This  would  be  immediately  indicated  by 
(the  production  of  the  blue  iodide  of  farina  in  the  receiver.  This 
process  is  objectionable,  because  mucous  membrane  and  animal 
I  substances  contain  sulphur,  which  is  evolved  in  combination  at  a 
high  temperature,  and  the  products  would  affect  the  test  as  if 
sulphuric  acid  were  present.  (Med.  Gaz.  Vol.  xxxvii.  p.  954.)  It 
ihas  been  suggested  that  alcohol  or  ether  might  be  used  for  sepa- 
rating sulphuric  acid  from  an  alkaline  sulphate  when  there  is  a 
'mixture  of  these  in  the  contents  of  the  stomach.  Alcohol,  however, 
j  takes  a  portion  of  acid  from  the  acid  sulphates,  and  ether  will 
'dissolve  diluted  sulphuric  acid  only  to  a  very  limited  extent.  The 
;jpresence  or  absence  of  alkaline  sulphates,  when  any  doubt  exists, 
ishould  be  determined  by  incineration.    Traces  of  sulphates  will 
be  found  in  animal  liquids  as  well  as  in  the  incinerated  residue 
[of  the  stomach  and  bowels  (Galtier,  Toxicologic,  i.  173).  The 
condition  of  the  stomach  and  gullet  will  show  whether  sulphuric 
acid,  as  such,  has  been  in  contact  with  these  parts. 

It  is  a  medico-legal  fact  of  considerable  importance,  that  the 
contents  of  a  stomach  in  a  case  of  poisoning  by  sulphuric  acid, 
arc  sometimes  entirely  free  from  any  traces  of  this  poison,  even 
nwhen  it  has  been  swallowed  in  large  quantity.  The  acid  is  not 
j  commonly  found  when  the  individual  has  been  under  treatment, — 
jwhen  there  has  been  considerable  vomiting,  aided  by  the  drinking 
pf  water  or  other  simple  liquids,  or  when  the  person  has  survived 
iseveral  days.  If  the  case  has  been  under  treatment,  the  acid  is 
pther  wholly  absent  or  neutralised  by  antidotes.  A  girl  swallowed 
Ifbur  or  five  ounces  of  diluted  vitriol,  and  died  in  eighteen  hours. 
Po  portion  of  the  acid  could  be  detected  in  the  stomach  ;  but  she 
pad  vomited  considerably,  and  the  acid  was  easily  proved  to  exist 
(in  the  vomited  matters,  by  examining  a  portion  of  the  sheet  of  a 
bed  which  had  become  wetted  by  them.  In  another  case,  nearly 
|;wo  ounces  of  the  concentrated  acid  were  swallowed  ;  the  patient 
j  lied  in  twenty -five  hours; — the  stomach  was  most  extensively 
nested  on,  and  yet  no  trace  of  the  acid  could  be  discovered  in  the 
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contents.  The  liquidity  of  the  poison,  and  the  facility  with  which 
it  becomes  mixed  with  other  liquids  and  ejected  by  vomiting,  will 
readily  furnish  an  explanation  of  this  fact.  In  many  cases  of 
poisoning  by  sulphuric  acid,  therefore,  a  medical  witness  must 
be  prepared  to  find,  that  chemical  analysis  will  furnish  only 
negative  results.  This,  however,  is  not  inconsistent  with  death 
having  taken  place  from  the  poison.  The  facts  are  so  conclusive 
on  this  point,  that  I  should  not  have  thought  it  necessary  to  add 
to  the  evidence  accumulated  on  the  subject,  but  that  the  erroneous 
statement  has  recently  been  put  prominently  before  the  public 
and,  to  a  certain  extent,  received  on  the  oaths  of  "experts,"  that 
no  person  can  die  from  poison  except  the  poison  be  found  in  the 
body  (see  ante,  p.  180).  Casper  has  dealt  with  this  question. 
He  relates  three  cases  of  poisoning  by  sulphuric  acid,  which  oc- 
curred to  himself,  one  which  proved  fatal  in  eight  days,  a  second  i 
in  five  days,  and  a  third  in  three  days.  In  not  one  instance  could 
a  trace  of  the  poison  be  found,  (llandb.  der  Ger.  Med.  i.  p.  421, 
429.)  In  the  second  case  two  tablespoonfuls  were  swallowed  by 
a  girl.  The  analysis  revealed  merely  the  accidental  presence  of  i 
a  fractional  part  of  a  grain  of  alkaline  sulphate  in  the  stomach 
and  bowels.  Thus  there  was  an  entire  failure  of  proof  from  i 
chemistry,  while  the  facts  of  the  case,  and  the  appearances  in  the 
body,  established  conclusively  that  death  had  really  been  caused  by 
sulphuric  acid.  In  a  recent  instance,  in  which  death  took  place 
on  the  eleventh  day,  I  found  no  trace  of  sulphuric  acid  in  the  body. 
If  the  stomach  should  be  perforated,  the  contents  will  be  found 
in  the  abdomen,  or  perhaps  in  the  lower  part  of  the  cavity  of  the 
pelvis  :  —  they  may  then  be  collected,  boiled  with  distilled  water, 
and  the  solution  examined  for  the  acid  by  the  process  already  des- 
cribed. If  the  contents  of  the  stomach  are  highly  putrefied  the 
sulphuric  acid  may  be  found  combined  with  ammonia. 

On  solid  organic  substances.  —  In  cases  of  poisoning,  sulphuric 
acid  is  sometimes  spilled  upon  articles  of  clothing,  such  as  cloth 
or  linen,  and  here  a  medical  jurist  may  succeed  in  detecting  it, 
when  every  other  source  of  chemical  evidence  fails.    (Case  of 
Humphreys,  ante,  p.  114.)    Again,  sulphuric  acid  is  often  used  : 
maliciously,  by  throwing  it  on  the  person,  —  an  offence  which, 
when  accompanied  with  bodily  injury,  renders  the  offender  liable - 
to  a  severe  punishment.    On  such  occasions,  proof  of  the  nature 
of  the  corrosive  liquid  is  required  ;  and  this  is  easily  obtained  by 
a  chemical  examination  of  part  of  the  dress.    The  process  of; 
analysis  is  very  simple.    The  piece  of  cloth  should  be  digested  in 
a  small  quantity  of  distilled  water  at  a  gentle  heat,  whereby  a 
brownish-coloured  liquid  is  commonly  obtained  on  filtration.  If 
sulphuric  acid  be  present,  the  liquid  will  have  an  acid  reaction, 
and  produce  the  usual  effects  with  the  barytic  test. 

Spots  on  clothing,  if  produced  by  the  concentrated  acid,  are 
known  in  general,  1.  By  the  black  woollen  cloth  having  its  colour 
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changed  to  a  dirty  brown,  and  the  spot  acquiring  a  red  border 
after  a  few  days.  Diluted  sulphuric  acid  produces  at  once,  on  black 
cloth,  a  red  stain,  which  slowly  becomes  brown.  2.  By  their  re- 
maining damp  or  humid  for  a  considerable  period, — the  sulphuric 
being  a  very  fixed  acid  and  readily  absorbing  water.  That  no  ob- 
jection may  be  offered  to  the  result  of  an  experiment  of  this  kind, 
it  is  necessary  that  another  part  of  the  dress  should  be  tested,  in 
order  to  show  that  the  sulphuric  acid  detected  is  not  due  to  the 
presence  of  any  sulphate  in  the  dress.  Many  articles  of  clothing,  it 
must  be  remembered,  yield  slight  traces  of  sulphates,  but  not  of 
sulphuric  acid,  when  boiled  in  water.  In  the  attempted  erasure  of 
writing  from  paper  by  diluted  sulphuric  acid,  the  same  process 
will  detect  its  presence.  All  white  organic  substances,  such  as 
calico  or  paper,  although  not  blackened  by  diluted  sulphuric  acid, 
become,  when  impregnated  with  it,  immediately  charred  on  ex- 
posure to  a  moderate  heat.  The  fibre  of  linen  or  cotton  is  slowly 
destroyed,  even  when  the  sulphuric  acid  forms  only  l-30th  part 
of  the  liquid.  It  may  be  objected  to  the  medical  evidence  that 
this  acid  is  used  in  bleaching  cloth  ( Queen  v.  Thomas,  Monmouth 
Lent  Ass.  1847)  ;  but  a  medical  witness  must  bear  in  mind, 
that  the  cloth  is  also  passed  through  a  bath  of  chloride  of  lime 
and  of  alkali,  so  that  all  traces  of  free  sulphuric  acid  are  thereby 
removed.  The  colour  of  black  leather  is  not  changed  by  sulphuric 
acid.  One  article  of  clothing  may  be  impregnated  with  the  acid 
by  imbibition  through  another  article  which  covers  it.  In  Reg. 
v.  Brennan  (Chester  Winter  Ass.  1856),  it  was  proved  that  the 
frock  of  an  infant  was  stained  with  sulphuric  acid.  On  evidence 
being  given  that  the  child  wore  a  pinafore  over  the  frock,  it  was  at 
once  assumed,  by  the  learned  counsel,  that  the  frock  could  not  have 
been  stained  through  the  pinafore.  This  was  made  a  point  in 
the  defence  :  but  in  a  scientific  view  the  fact  could  create  no  diffi- 
culty whatever,  for  the  acid  may  penetrate  several  layers  of 
clothing  in  a  degree  sufficient  to  be  detected  by  chemical  analysis. 

It  is  proper  in  these  cases  to  prove  that  the  stain  has  not  been 
caused  by  an  acid  sulphate,  such  as  bisulphate  of  potash.  A  so- 
lution of  this  substance  gives  to  black  cloth  a  reddish  stain,  which 
resembles  that  produced  by  diluted  sulphuric  acid.  The  salt  may 
be  found  in  the  stuff  by  incineration. 

In  dyed  articles  of  linen  and  cotton,  the  effect  of  the  acid  varies 
with  the  dye.  In  all  cases  the  organic  matter  is  sooner  or  later 
corroded  and  destroyed  both  by  the  concentrated  and  the  weak  acid. 
If  the  dress  be  dyed  blue  by  indigo,  the  colour  will  be  unchanged. 
(Nitric  acid  discharges  the  colour  of  indigo,  turning  it  yellow.) 
If  dyed  with  archil  and  some  other  blues,  the  spot  may  be  red- 
dened, and  red  streaks  will  be  found  wherever  the  acid  vomited 
matter  has  passed  over  the  dress.  Logwood  and  madder,  which 
are  largely  used  in  dyeing  many  of  the  common  calicoes,  are 
turned  of  a  yellow  colour  by  strong  acids  ;  and  wherever  an  iron 
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mordant  has  been  employed  in  the  pattern,  there  will  he  a  rasty 
red  spot.  In  a  very  diluted  state  the  acid  is  slow  in  acting,  and 
the  stain  when  recent  is  red.  I  have  found  by  experiment,  that 
whether  the  acid  is  used  in  a  pure  state,  or  darkened  by  organic 
matter, — the  effect  is  the  same  ;  and  it  would  be  impossible  to 
say  whether  the  colourless  or  coloured  carbonised  acid  had  been 
employed  for  the  purpose  of  producing  it.  These  stains  on  the 
dress  in  cases  of  imputed  poisoning,  require  a  close  chemical 
examination. 

I  have  ascertained  by  experiment,  that  sulphuric  acid  may 
be  easilv  detected  on  articles  of  clothing  after  many  years'  ex- 
posure." In  January  1831,  a  small  quantity  of  this  acid  was 
spilled  on  a  black  cloth  dress  ;  it  had  been  exposed  in  an  open  jar 
to  the  air  for  the  long  period  of  twenly-seven  years.  In  1858  the 
cloth  was  soft,  corroded,  and  of  a  deep  brownish-black  colour;  it 
yielded  to  water  a  brownish-coloured  acid  liquid,  in  which  sul- 
phuric acid  was  easily  detected.  In  a  case  of  poisoning  which 
occurred  in  1832,  the  acid  was  partly  spilled  on  a  dress  of  printed 
cotton.  This  had  been  likewise  exposed  for  twenty-six  years  :  — 
the  organic  fibre  was  completely  corroded  by  the  acid,  and  reduced 
to  a  kind  of  humid  powder  ;  from  this  substance,  by  the  addition 
of  wrater,  a  liquid  was  obtained,  the  acidity  of  which  was  proved 
by  the  barytic  test  to  be  due  to  the  presence  of  sulphuric  acid. 
These  facts  arc  of  some  interest,  because  it  has  been  generally 
supposed,  that  the  stains  on  clothes  lose  all  traces  of  the  acid, 
partly  by  decomposition  in  contact  with  organic  matter,  and 
partly  by  evaporation  ;  but  it  is  hereby  evident,  that  such  stains, 
if  not  removed  by  washing,  may  be,  in  some  instances,  detected 
for  a  period  of  time  much  longer  than  is  ever  likely  to  be  required 
in  any  medico-legal  investigation. 

In  determining  the  presence  of  sulphuric  acid  in  clothing  com- 
posed of  vegetable  fibre,  I  have  found  a  modification  of  the  iodic- 
acid  test  extremely  delicate  and  easy  of  application.  It  may  be  thus 
applied  :  —  About  half  a  grain  of  the  article  of  dress  (cotton) 
(impregnated  with  sulphuric  acid)  is  introduced  into  a  short 
piece  of  glass  tube,  about  one-eighth  of  an  inch  in  diameter,  and 
closed  at  one  end.  The  stuff  is  then  gently  heated,  and  at  the 
same  time  a  piece  of  paper,  previously  saturated  with  starch  and 
moistened  with  a  drop  of  iodic  acid,  is  brought  near  to  the  mouth 
of  the  tube.  The  blue  iodide  of  farina  is  immediately  produced 
by  the  sulphurous  acid  formed  at  the  expense  of  the  sulphuric 
acid,  locked  up  in  the  organic  substance.  This  process  is  only 
strictly  applicable  to  the  examination  of  those  articles  of  dress 
which  contain  no  sulphur,  as  cotton  or  linen,  or  which  are  not 
impregnated  with  compounds  containing  sulphur ;  thus  the 
presence  of  serum,  blood,  or  mucus,  owing  to  these  substances 
containing  sulphur,  would  lead  to  fallacious  results.  All  kinds 
of  flaunel  and  woollen  cloth  contain  sulphur  as  a  natural  con- 
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stitnent :  hence,  whether  sulphuric  acid  he  present  or  not,  they 
will  decompose  iodic  acid  hy  heat.  It  is  highly  necessary  to 
hear  in  mind  this  fact,  as  the  following  case  will  show.  In  April 
1846,  Air.  Eastes  of  Folkestone  hrought  to  me  for  examination 
the  stomach  of  a  man  who,  it  was  supposed,  had  been  poisoned 
hy  sulphuric  acid.  There  was  a  dark  coagulum  of  blood  and 
mucus  lining  the  stomach,  and  the  surface  of  the  mucous  mem- 
brane was  reddened  ;  but  the  most  careful  analysis  showed  that 
not  a  particle  of  sulphuric  acid  was  present.  A  portion  of  the 
string  with  which  the  stomach  was  tied  (which  was  of  a  dark 
colour)  was  dried  and  heated  in  a  tube.  The  vapour  immedi- 
ately decomposed  iodic  acid,  which  I  attributed  to  its  having 
been  impregnated  with  part  of  the  dark  coagulum  of  blood  and 
mucus,  as  no  sulphuric  acid  was  found  in  it,  and  an  unstained 
portion  of  string  produced  no  effect  on  iodic  acid.  (Med.  Gaz. 
xxxvii.  954.)  In  order  to  obviate  any  fallacy  in  the  employment 
of  tins  test,  the  analyst  should  always  examine  an  unstained 
portion  of  the  stuff,  whether  linen  or  cotton.  We  cannot  trust 
to  this  process,  in  the  analysis  of  any  kind  of  woollen  cloth  or  silk. 
In  boiling  some  articles  of  clothing  in  water,  aii  acid  liquid  may 
be  obtained  presenting  the  properties  of  sulphuric  acid.  In  a 
case  tried  at  the  Central  Criminal  Court  1840,  Dr.  R.  D.Thom- 
son found  that  the  material  of  a  stained  hat,  probably  owing  to 
the  presence  of  alum  and  copperas,  gave  traces  of  sulphuric  acid 
even  in  the  portion  which  was  uninjured.  By  a  comparative 
quantitative  analysis,  he  found  a  larger  quantity  of  acid  in  the 
stained  portion.  Still  the  result  shows  that  no  reliance  can  be 
placed  on  the  presence  of  mere  traces  of  sulphuric  acid  in  clothing. 

There  would  be  great  difficulty  in  administering  sulphuric  acid 
in  a  solid  article  of  food;  nevertheless  such  a  case  is  recorded  by 
Dr.  Norman  Chevers.  (Med.  Jur.  fur  India  1856,  p.  165.)  In 
May  1853,  a  native  of  Pilibhut,  while  eating  some  sweatmeats 
which  had  been  given  to  him,  complained  of  a  burning  sensation 
at  the  back  of  his  throat.  He  charged  the  man  who  gave  them 
to  him  with  having  poisoned  him.  He  died  in  four  hours,  having 
exhibited  all  the  signs  of  irritant  poisoning.  On  examining  a 
portion  of  a  sweatmeat,  Dr.  Monat  found  that  it  contained  a 
considerable  quantity  of  sulphuric  acid.  It  is  difficult  to  under- 
stand how  the  deceased  could  have  taken  sufficient  to  destroy 
life  so  rapidly  under  the  circumstances.  The  process  of  analysis 
would  be  the  same  as  for  stains  on  clothing. 

AROMATIC  SULPHURIC  ACID. 

There  is  a  preparation  under  this  name  in  the  Pharmacopoeias 
of  Edinburgh  and  Dublin  ;  it  is  also  known  as  elixir  of  vitriol, 
or  acid  elixir  of  vitriol.  It  is  a  mixture  of  sulphuric  acid  and 
rectified  spirit  (sulpho-vinic  acid),  to  which  ginger  and  cinnamon 
are  added.    According  to  the  Dublin  College,  the  sulphuric  acid 
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forms  about  one-tenth  by  measure.  It  is  therefore  a  diluted  form 
of  sulphuric  acid. 

Symptoms. —  One  instance  of  poisoning  by  it  has  been  reported 
by  Mr.  Blyth.  A  woman,  cet.  25,  swallowed  ten  drachms  of  the 
acid  in  mistake  for  a  black  draught.  She  experienced  a  sharp, 
burning,  and  disagreeable  taste,  great  heat  and  pain  in  the  stomach 
and  gullet,  accompanied  with  constant  vomiting  of  a  dark- 
coloured  liquid  streaked  with  blood,  with  great  difficnlty  of 
deglutition.  Magnesia  and  water  were  freely  given,  so  that  before 
medical  assistance  had  arrived,  the  acid  was  expelled  from  the 
stomach.  In  about  eleven  hours  there  was  a  considerable  dis- 
charge of  blood  from  the  rectum.  There  was  irritability  of  the 
stomach  with  thirst,  and  a  copious  disc  harge  of  saliva,  but  in 
two  days  the  patient  perfectly  recovered.  (Med.  Gaz.  xxv.  944.) 

Analysis.—  Owing  to  the  presence  of  the  spirit  the  specific 
gravity  of  this  preparation  is  0'974.  The  acid  may  be  precipi- 
tated by  the  addition  of  carbonate  of  baryta  :  the  precipitate, 
washed  with  nitric  acid,  and  the  residue  calcined  with  charcoal, 
would  indicate  the  presence  of  a  sulphate  by  the  production  of  a 
sulphuret.  Alcohol  might  be  separated  by  distillation,  with  or 
without  the  previous  addition  of  carbonate  of  potash.  The  sul- 
phuric acid  forms  rather  more  than  one-tenth  part  by  measure 
of  this  preparation. 

Quantitative  Analysis. — It  may  be  sometimes  necessary  to 
state  how  much  sulphuric  acid  is  present  in  a  particular  liquid. 
In  order  to  determine  this  point,  a  portion  of  the  liquid  should 
be  measured  off,  and  the  whole  of  the  sulphuric  acid  present 
precipitated  by  the  salt  of  baryta.  The  sulphate  of  baryta 
should  be  rendered  pure  by  boiling  it  in  nitric  acid,  then 
washed,  dried,  and  weighed.  For  every  one  hundred  grains  of 
dried  sulphate  obtained,  we  must  allow  half  the  weight,  i.  e. 
fifty  grains  of  common  oil  of  vitriol  (bihydrate)  to  have  been 
present :  hence  the  rule  is  a  very  simple  one.  As  the  equivalent 
of  the  bihydrated  acid  is  58,  and  that  of  sulphate  of  baryta  116, 
the  proportion  of  acid  is  one-half  of  the  weight  of  the  precipi- 
tate. If  we  thus  obtain  the  weight  of  the  sulphuric  acid  present, 
it  is  very  easy,  from  its  known  specific  gravity,  to  calculate  the 
quantity  by  measure.  The  specific  gravity  of  pure  sulphuric 
acid  is  nearly  twice  that  of  water,  being  equal  to  1*84  :  hence 
one  ounce  by  measure  will  be  equal  to  two  ounces  by  weight. 
I  have  found  that  one  fluid  drachm,  or  one  teaspoonful  of  a 
sample  of  common  oil  of  vitriol  (specific  gravity  1*833)  weighed 
102-3  grains,  and  a  tablespoonful  409-2  grains. 

sulphate  OF  indigo.    (Sulphindigotic  acid.) 

Several  cases  of  accidental  poisoning  by  this  substance  have 
occurred.    As  the  compound  is  nothing  more  than  a  solution  of 
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one  part  of  indigo  in  nine  or  ten  parts  of  common  oil  of  vitriol, 
the  symptoms  and  appearances  are  the  same  as  those  which  have 
been  described  for  the  latter  substance.  This  kind  of  poisoning 
may  be  suspected,  when,  with  these  symptoms,  the  membrane  of 
the  mouth  has  a  blue  black  colour.  The  vomited  matters,  as  well 
as  the  faeces,  are  at  first  of  a  deep  blue  tint ;  afterwards  green  ;  and 
it  was  observed  in  two  instances  that  the  urine  had  a  blue  tinge. 

Symptoms — One  of  the  cases,  reported  by  Orfila,  was  that  of  a 
i  child,  which  died  in  seven  and  a  half  hours.  The  other  was 
observed  by  M.  Bouchardat,  and  is  of  some  interest.  A  young 
woman,  aged  18,  swallowed — as  it  was  conjectured  —  about  an 
ounce  of  the  sulphate  of  indigo.  Immediately  afterwards  she 
i  felt  an  acute  burning  pain  in  the  throat  and  in  the  stomach. 
'  She  threw  herself  on  the  ground,  and  her  cries  soon  brought 
;  around  her,  her  neighbours,  who  found  her  vomiting  a  blnish- 
[  coloured  liquid,  which  effervesced  on  the  pavement.  A  quantity 
of  oil  and  milk  was  immediately  given  to  her  ;  the  milk  was 
f  speedily  thrown  up  coagulated,  and  of  a  blue  colour.  When 
[brought  to  the  hospital,  three  hours  afterwards,  she  was  in  the 
!  following  condition  :  her  face  pale  ;  features  somewhat  altered  ; 
I  her  eyes  were  sunk,  and  her  lips  of  a  violet  tinge.  There  was  a 
I  yellowish-coloured  spot  on  the  upper  lip,  at  each  angle  of  the 
I  mouth.  The  tongue  was  blue,  the  throat  was  painful,  and  there 
| was  a  sense  of  constriction.  The  region  of  the  stomach  was 
tender.  There  was  no  pain  in  the  abdomen  ;  obstinate  consti- 
pation ;  respiration  difficult;  great  anxiety;  coldness  of  the 
[upper  extremities  ;  and  a  quick  and  small  pulse.  Her  intellect 
(  was  clear,  and  her  answers  to  the  questions  put  were  sensible 
land  proper.  Four  drachms  of  calcined  magnesia  were  ad- 
ministered in  a  pint  of  water  :  much  of  this  was  rejected  by 
jVomiting,  accompanied  by  bluish  clots.  A  few  hours  after- 
|  wards  the  pain  in  the  throat  was  very  severe, —  the  upper  extre- 
mities were  cold,  and  the  pulse  was  imperceptible.  The  urine 
iwhich  she  passed  had  a  slight  tinge  of  blue.  She  continued  to 
fbecome  worse ;  the  vomiting  of  chocolate-coloured  matter  re- 
turned ;  and  she  died  about  ten  o'clock  —  i.  e.  about  eleven  hours 
Kafter  having  taken  the  poison. 

|i  Appearances.  —  The  body  was  examined  twenty-seven  hours 
pfter  death.  The  head  presented  no  particular  appearance.  There 
llvvas  no  sign  of  corrosion  in  the  mouth.  The  mucous  membrane  of 
I  ;he  throat  and  gullet  was  easily  detached  in  dry,  white,  brittle 
[layers.  The  heart  was  filled  with  three  ounces  of  coagulated 
blood  ;  the  aorta  was  also  filled  with  brown  and  semi-liquid  clots; 
[  he  lining  membrane  of  this  vessel  was  of  a  bright  red  colour  ! 
The  stomach  was  distended,  and  contained  two  ounces  of  a  brown- 
coloured  liquid.  The  mucous  membrane  was  carbonised,  and 
I  )f  the  coiour  of  soot,  with  slight  patches  of  redness  throughout 
|!  ts  whole  extent,  except  for  about  an  inch  near  the  pylorus, 
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where  it  was  of  a  rose-red  colour.  It  was  easily  detached  in 
layers,  but  there  was  no  trace  of  ulceration.  The  membrane  of 
the  duodenum  was  inflamed  and  ulcerated,  and  in  parts  it  was 
found  corroded  and  blackened.  A  dark-coloured  mucus  was 
seen  in  the  small  intestines,  and  patches  of  a  blue  colour  were 
scattered  through  the  colon.  The  femoral  arteries  were  filled 
with  a  semi-coagulated  dark-coloured  blood.  The  cavity  of  the 
left  femoral  artery  was  completely  obstructed  by  the  clot.  M. 
Bouchardat,  who  reports  this  case,  considers  that  the  deceased 
died  from  the  absorption  of  the  acid  into  the  blood-vessels, — 
by  which  the  blood  was  coagulated,  and  the  circulation  arrested. 
(See  ante,  p.  257.)  Several  instances  of  recovery  are  on  record. 
Dr.  Galtier  reports  two, —  one  of  which  is  the  case  of  a  young 
woman,  who  swallowed  rather  more  than  an  ounce  of  sulphate 
of  indigo.  She  recovered  on  the  eighth  day.  Calcined  mag- 
nesia and  milk  were  found  to  be  the  best  remedies.  (Toxicologie, 
i.  206.) 

Analysis. —  The  process  is  the  same  as  that  described  for  sul- 
phuric acid  in  organic  mixtures  (ante,  p.  265).  The  blue  colour 
of  the  sulphate  is  immediately  destroyed  by  boiling  it  with 
nitric  acid.  The  barytic  test  may  then  be  employed  in  the  usual 
way. 


CHAPTER  16. 

POISONING  BY  NITRIC  ACID  OR  AQUA  FORTIS.     ACTION  OF  THE 

CONCENTRATED   AND    DILUTED  ACID  NOXIOUS  EFFECTS  OF 

THE  VAPOUR  APPEARANCES  AFTER  DEATH  QUANTITY  RE- 
QUIRED TO  DESTROY  LIFE  —  PERIOD  AT  WHICH  DEATH  TAKES 
PLACE.  PROCESSES  FOR  DETECTING  THE  POISON  IN  PURE  AND 
ORGANIC  LIQUIDS  —  ON  ARTICLES  OF  CLOTHING. 

General  Remarks.  —  This  substance  is  popularly  known  under 
the  name  of  Aqua  fortis,  or  Red  spirit  of  nitre.  According  to 
Tartra,  it  seems  to  have  been  first  used  as  a  poison  about  the 
middle  of  the  fifteenth  century.  Although  it  is  perhaps  much! 
more  used  in  the  arts  than  oil  of  vitriol,  cases  of  poisoning  by  I 
are  by  no  means  so  common.  Tartra  was  only  able  to  collect 
fifty-six  cases,  extending  over  a  period  of  nearly  four  hundred 
years  (Traite  de  l'Empoisonnement,  1 802) ;  and  it  appears  from  the 
return  of  inquisitions  for  1837-8,  there  were  only  two  fatal  cases 
reported  to  have  occurred  in  England  during  those  two  years. 
Cases  of  poisoning  by  this  acid  have  been  chiefly  the  result  of 
accident  or  suicide.    I  have  only  met  with  one  instance  where 
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it  was  poured  down  the  throat  of  a  child  for  the  purpose  of 
murder.  The  external  application  of  nitric  acid  has  been  a  cri- 
:  minal  cause  of  death  on  several  occasions  :  —  in  one  case  the 
i  acid  was  poured  into  the  ear  of  a  person  while  sleeping,  and  it 
:  led  to  the  slow  destruction  of  life.  These  are  not  strictly  cases 
I  of  poisoning,  but  more  nearly  approximate  to  death  from  wound- 
ing or  mechanical  violence. 

Symptoms. —  The  Concentrated  Acid.  — The  symptoms,  on  the 
!  whole,  are  similar  to  those  produced  by  sulphuric  acid.  They 
come  on  immediately,  and  the  swallowing  of  the  acid  is  accompa- 
,  nied  by  intense  burning  pain  in  the  throat  and  gullet,  extending 
,  downwards  to  the  stomach  :  —  there  are  gaseous  eructations,  more 
■  copious  than  in  poisoning  by  sulphuric  acid,  from  the  chemical 
i  action  of  the  poison,  —  swelling  of  the  abdomen,  violent  vomiting 
of  liquid  or  solid  matters,  mixed  with  altered  blood  of  a  dark 
:,  brown  colour,  and  shreds  of  mucus  and  membranous  flakes,  of 
I  a  yellow  colour,  having  a  strong  acid  reaction,  and  a  peculiar 
[  odour.  The  abdomen  is  generally  tender ;  but  in  one  well-marked 
|  case  of  poisoning  by  this  acid,  the  pain  was  chiefly  confined  to 

I I the  fauces  :  probably  the  poison  had  not  reached  the  stomach. 
The  mucous  membrane  of  the  mouth  is  commonly  soft  and  white, 
after  a  time  becoming  yellow,  or  even  brown  ;  the  teeth  are  also 
white,  and  the  enamel  is  partially  destroyed  by  the  chemical 
action  of  the  acid.  There  is  great  difficulty  of  speaking,  as  well 
as  of  swallowing,  the  mouth  being  filled  with  viscid  mucus  :  the 
I  power  of  swallowing  is  sometimes  entirely  lost.  Marks  on  the 
skin,  from  the  spilling  of  the  acid,  are  at  first  whitish,  then  yellow, 
and  afterwards  brown.  On  opening  the  mouth,  the  tongue  may 
be  found  swollen  and  of  a  citron  colour  ;  the  tonsils  are  also 
swollen  and  enlarged.  The  difficulty  of  respiration  is  occasionally 
such,  as  to  render  tracheotomy  necessary,  especially  in  young 
subjects.  (Case  by  Mr.  Arnott,  Med.  Gaz.  xii.  220.)  As  the 
symptoms  progress,  the  pulse  becomes  small,  frequent,  and  ir- 
regular; the  surface  of  the  body  cold,  and  there  are  frequent 
rigors.  The  administration  of  remedies  —  even  the  swallowing 
of  the  smallest  quantity  of  liquid,  increases  the  severity  of  the 
!pain,  occasions  vomiting,  and  gives  rise  to  a  feeling  of  lacera- 
tion or  corrosion.  (Tartra,  144.)  There  is  obstinate  constipa- 
tion, with  occasionally  suppression  of  urine.  Death  takes  place 
in  from  eighteen  to  twenty-four  hours,  and  is  sometimes  pre- 
ceded by  a  kind  of  stupor,  from  which  the  patient  is  easily  roused. 
I  The  intellectual  faculties,  however,  commonly  remain  clear  until 
!  the  last.  In  one  instance  the  patient  was  insensible,  but  she  ulti- 
-mately  recovered.  Death  may  be  occasioned  by  this  acid,  in 
consequence  of  its  action  on  the  larynx,  as  in  the  case  of  sul- 
\  phuric  acid.  Should  the  patient  survive  the  first  effects  of  the 
poison,  the  mucous  membrane  of  the  throat  and  gullet  may  be 
)  discharged,  either  in  irregular  masses,  or  in  the  form  of  a  com- 
T  2 
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plete  cylinder  of  the  oesophageal  lining.  (See  ante,  p.  246.  )  There 
is  great  irritability  of  the  stomach,  with  frequent  vomiting  and 
destruction  of  the  powers  of  digestion  :  the  patient  becomes  slowly 
emaciated  and  dies  from  starvation  or  from  exhaustion.  In  a  case 
which  proved  fatal  in  St.  Bartholomew's  Hospital,  in  March  1851, 
the  following  symptoms  were  observed.  A  man  swallowed  about 
an  ounce  of  strong  nitric  acid.  He  immediately  vomited  but  did 
not  suffer  much  pain.  When  brought  to  the  hospital,  about  half 
an  hour  afterwards,  he  looked  pale  and  haggard,  the  skin  was 
cold,  and  the  pulse  very  feeble.  The  vomiting  had  quite  ceased. 
He  complained  of  no  pain  in  the  stomach,  but  of  some  uneasiness 
about  the  throat.  He  lay  quiet  for  several  hours,  occasionally 
drinking  a  mixture  of  magnesia  and  water ;  he  then  became 
restless  and  complained  of  severe  pain  in  the  abdomen,  which  in- 
creased in  severity.  He  suffered  greatly  for  three  or  four  hours, 
and  then  died,  having  survived  the  taking  of  the  poison  about 
fifteen  hours. 

The  following  case  occurred  to  Dr.  Warren,  U.S.  A  negress 
set  34,  wishing  to  destroy  the  child  of  which  she  supposed  she 
was  pregnant,  took  three  drachms  of  nitric  acid  into  her  mouth, 
of  which  it  is  believed  she  swallowed  two.  Although  alkalies 
and  mucilaginous  drinks  were  given  to  her,  there  was  severe 
burning  pain  in  the  mouth  with  great  restlessness  and  delirium. 
On  the  following  day,  when  examined  at  the  hospital,  yellow 
stains  were  observed  upon  her  clothing,  and  the  whole  inside  of 
the  mouth  and  throat,  so  far  as  it  could  be  seen,  was  of  a  deep 
yellow  colour,  the  tongue  looking  as  if  covered  with  Indian  meal, 
— the  respiration  painful,  laboured,  and  stridulous,  and  speech 
almost  impossible.  The  arms  and  legs  were  cold,  the  countenance 
of  a  leaden  hue:  the  pulse  120  and  very  small.  For  the  first 
four  or  five  days  she  suffered  from  soreness  of  the  mouth  and 
throat,  difficulty  of  swallowing,  thirst,  salivation,  and  some  vomit- 
ing. She  complained  of  tenderness  of  the  abdomen,  but  not 
particularly  over  the  stomach,  walking  with  difficulty,  and  bent 
much  forwards ;  but  this  may  have  depended  on  some  violence 
which  she  had  sustained  on  the  day  on  which  she  took  the  acid. 
At  the  end  of  a  week,  she  was  recovering,  and  had  some  ap- 
petite.  There  had  been  no  fever,  but  rather  a  state  of  depres- 
sion. On  the  12th  day  she  was  removed  from  the  hospital.  On 
the  morning  of  the  14th  day  she  was  attacked  with  cramps  in 
the  stomach,  and  excessive  pain  and  tenderness,  which  were  par- 
tially relieved  by  opiates.  On  the  following  morning,  however, 
she  was  found  dead,  with  a  great  quantity  of  blood  in  the  bed 
about  her,  which  she  had  apparently  vomited.  (Amer.  Jour. 
Med.  Soc.  July,  1850,  p.  36.)  For  the  appearances  see  p.  279,1 
post. 

Vapour  of  the  acid. —  The  vapour  of  this  acid  may  destroy  life, 
la  March,  1854,  Mr.  Haywood,  a  chemist  of  Sheffield,  lost  his 
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life  under  the  following  circumstances:  —  He  was  pouring  a 
mixture  of  nitric  and  sulphuric  acids  from  a  carboy  containing 
about  sixty  pounds,  when  by  some  accident  the  vessel  was  broken. 
For  a  few  minutes  he  inhaled  the  fumes  of  the  mixed  acids,  but 
it  does  not  appear  that  any  of  the  liquid  fell  over  him.  Three 
hours  after  the  accident,  he  was  sitting  up  and  appeared  to  be  in 
moderately  good  health.  He  was  then  seen  by  a  medical  man, 
and  complained  merely  of  some  cuts  about  his  hands.  He  coughed 
violently.  In  three  hours  more  there  was  difficulty  of  breathing, 
with  increase  of  the  cough.  There  was  a  sense  of  tightness  at 
the  lower  part  of  the  throat,  and  the  pulse  was  hard.  At  times 
he  said  he  could  scarcely  breathe.  He  died  eleven  hours  after 
the  accident.  On  inspection,  there  was  congestion  of  the  trachea 
and  bronchial  tubes,  with  effusion  of  blood  into  the  latter.  The 
heart  was  flaccid,  and  contained  but  little  blood  ;  and  the  lining 
membrane  of  the  heart  and  aorta  was  slightly  inflamed.  The 
blood  gave  a  slightly  acid  reaction  with  test  paper.  The  larynx 
was  not  examined.  It  is  very  probable  that  the  seat  of  mischief 
was  in  this  organ,  and  that  the  deceased  died  from  inflammatory 
effusion  and  swelling  of  the  parts  about  the  opening  of  the  wind- 
pipe. (Lancet,  April  15,  1854,  p.  430.)  The  vapours  produced 
by  a  mixture  of  strong  nitric  and  sulphuric  acids  are  of  a  most 
noxious  and  irritating  kind.  On  one  occasion,  in  preparing 
gun-cotton,  I  accidentally  inhaled  the  vapour,  and  suffered  from 
constriction  of  the  throat,  tightness  in  the  chest,  and  cough  for 
more  than  a  week. 

The  diluted  acid. — The  symptoms  above  described  apply  to 
acute  cases  of  poisoning  by  concentrated  nitric  acid.  When  the 
acid  is  diluted,  they  are  somewhat  modified  according  to  the 
degree  of  dilution.  A  remarkably  instructive  case  of  poisoning 
by  diluted  nitric  acid  has  been  published  by  Dr.  Puchelt,  of 
Heidelberg  ;  —  it  shows  not  only  the  progress  of  the  symptoms 
but  also  the  powers  of  nature  in  resisting  for  a  time  the  chemical 
destruction  of  an  important  organ.  A  man  aged  52,  swallowed 
two  ounces  of  diluted  nitric  acid  (the  strength  not  stated).  He 
was  immediately  seized  with  severe  burning  pain  in  the  mouth 
and  throat;  and  this  was  followed  by  vomiting,  whereby  the  greater 
part  of  the  acid  was  probably  ejected.  He  was  not  seen  for 
several  hours,  and  then  the  symptoms  had  so  far  subsided  that 
the  hospital  assistant  sent  him  away  as  not  requiring  immediate 
attendance.  An  oily  emulsion  was  subsequently  given  to  him. 
After  the  lapse  of  thirty-six  hours,  he  was  admitted  into  the 
hospital,  and  was  for  the  first  time  seen  by  Dr.  Puchelt.  The 
mucous  lining  of  the  mouth  and  pharynx  was  covered  with  a 
white  shreddy  membrane,  which  could  be  readily  peeled  off : 
parts  were  already  abraded.  There  were  yellow  stains  on  the 
cuticle  around  the  mouth,  especially  upon  the  upper  lip.  The 
patient  experienced  great  difficultv  in  swallowing:  the  breathing 
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was  laborious,  the  stomach  tender,  and  the  abdomen  was 
hard  and  retracted.  On  the  whole,  the  symptoms  were  veM 
favourable,  and  led  to  the  suspicion  that  but  little  injury  had 
been  done  to  the  stomach.  Leeches  and  other  antiphlogistic 
means  were  employed,  and  in  about  eight  days  he  began  to 
retain  a  portion  of  food  on  the  stomach.  Nevertheless,  his 
strength  diminished,  and  he  became  emaciated  :  on  the  fifteenth 
day  the  food  which  he  took  was  rejected  ;  on  the  sixteenth,  some 
blood  was  found  mixed  with  the  stools  ;  on  the  seventeenth, 
there  was  great  pain,  with  vomiting  of  black  fluid  blood,  and 
of  decomposed  membrane  of  a  fibrous  structure,  which,  when 
spread  out,  was  a  foot  in  breadth.  This  membrane  was  marked 
with  blaek  spots,  as  if  it  were  burnt,  and  perforated  with  nume- 
rous small  and  large  apertures.  A  large  quantity  of  black  putrid 
blood  was  at  the  same  time  passed  by  stool.  The  symptoms 
became  after  this  more  unfavourable,  and  the  vomiting  of  blood 
frequently  recurred,  until  death  took  place  on  the  twenty-third 
day  after  the  poison  had  been  swallowed.   (See  post,  p.  281.) 

There  is  no  doubt  that  the  diluted  acid  was  in  this  case  much 
stronger  than  that  of  the  English  Pharmacopoeia,  which  contains 
about  one  seventh  by  measure  of  strong  nitric  acid ;  or  three 
parts  of  nitric  acid  to  seventeen  parts  of  water,  —  its  specific 
gravity  being  1  082.  I  have  not  met  with  any  instance  of 
poisoning  by  this  diluted  acid. 

Appearances  after  death.  —  A  full  account  of  these  will 
be  found  in  the  well-known  work  of  Tartra,  Essai  sur  l'Empoi- 
sonnement  par  l'Acide  Nitrique,  published  An  x. 

Supposing  death  to  have  taken  place  rapidly,  the  following 
appearances  will  be  met  with.  The  skin  of  the  mouth  and  lips 
will  present  various  shades  of  colour,  from  an  orange-yellow  to 
a  brown;  it  appears  like  the  skin  after  a  blister  or  burn,  and  is 
easily  detached  from  the  subjacent  parts.  Yellow  spots  produced 
by  the  spilling  of  the  acid,  may  be  found  about  the  hands  and 
neck.  A  yellow  frothy  liquid  escapes  from  the  nose  and  mouth, 
and  the  abdomen  is  often  much  distended.  The  membrane  lining 
the  mouth  is  sometimes  white,  at  others  of  a  citron  colour :  the 
teeth  are  white,  but  present  a  yellowish  colour  at  their  junction 
with  the  gums.  The  pharynx  and  larynx  are  much  inflamed ; 
the  latter  sometimes  swollen.  The  lining  membrane  of  the 
gullet  is  softened,  and  of  a  yellow  or  brown  colour,  injected  (con- 
tains more  blood),  is  easily  detached,  often  in  long  folds.  The 
windpipe  is  more  vascular  than  usual,  and  the  lungs  are  con- 
gested. The  most  strongly-marked  changes  are,  however,  seen 
in  the  stomach.  When  not  perforated,  this  organ  may  be  found 
distended  with  gas, — its  mucous  membrane  partially  inflamed 
with  patches  of  a  yellow,  brown,  or  green  colour,  or  it  may  be 
even  black.  This  green  colour  is  due  to  the  action  of  the  acid 
on  the  colouring  matter  of  the  bile  ;  but  it  must  be  remembered 


NITRIC  ACID.  APPEARANCES. 


279 


that  a  morbid  state  of  the  bile  itself  often  gives  this  appearance 
to  the  mucous  membrane  in  many  cases  of  death  from  natural 
disease.  There  is  occasionally  inflammation  of  the  peritoneum, 
and  the  stomach  is  glued  to  the  surrounding  organs.  Its  coats 
are  often  so  much  softened,  as  to  break  down  under  the  slightest 
pressure.  In  the  duodenum  similar  changes  are  found  ;  but  in 
some  cases  the  small  intestines  have  presented  no  other  appear- 
ance than  that  of  slight  redness.  It  might  be  supposed  that 
the  stomach  would  be  in  general  perforated  by  this  very  corrosive 
substance  ;  but  this  is  far  from  being  the  case.  Tartra  only  met 
with  two  instances,  and  in  one  of  these,  the  person  survived 
twenty,  and  in  the  other  thirty  hours.  In  giving  this  poison  to 
rabbits,  I  have  not  found  the  stomach  perforated,  although  the 
acid  had  evidently  reached  that  organ,  from  its  coats  being 
stained  of  a  deep  yellow  colour.  In  these  experiments  the  non- 
perforation  appeared  to  be  due  to  the  protective  influence  of  the 
food  with  which  the  stomach  was  distended.  In  the  few  cases 
that  are  reported  in  English  Journals,  the  stomach  has  not  been 
perforated  :  the  poison  was  swallowed  soon  after  a  meal,  and  its 
coats  had  thus  escaped  the  corrosive  action  of  the  acid.  In  the 
case  which  proved  fatal  at  Bartholomew's  hospital  (ante,  p.  276) 
the  stomach  was  extensively  destroyed  :  —  the  surface  was  not 
stained  yellow,  but  the  mucous  membrane  was  removed  by  cor- 
rosion, and  the  coats  beneath  were  partly  reddened  and  partly 
blackened,  as  a  result  of  the  action  of  the  acid  on  the  blood  in 
the  vessels.  In  Dr.  Warren's  case  (ante.  p.  276)  there  was  a 
large  smooth  yellow-coloured  patch  on  the  tongue,  and  there 
was  redness  on  the  epiglottis.  For  the  first  two  inches  the  gullet 
was  healthy  :  but  below  this  it  was  found  very  soft,  of  a  greenish 
colour  internally,  and  purple  externally,  and  full  of  coagulated 
blood.  The  stomach  was  purple  externally,  and  adherent  to 
the  neighbouring  parts  by  recent  lymph,  except  at  the  left  ex- 
tremity, where  there  were  old  and  close  adhesions  to  the  spleen  : 
internally  it  was  of  a  greenish-yellow  colour,  emphysematous 
(having  a  blistered  appearance),  and  so  much  softened  that  it 
could  not  be  separated  from  the  surrounding  parts  without 
giving  way  in  every  direction.  The  fore  part  of  the  stomach 
was  detached  from  the  rest  of  the  organ  to  a  great  extent,  when 
the  coverings  of  the  abdomen  were  raised.  The  stomach  was 
filled  with  recently  coagulated  blood,  and  the  open  orifices  of 
several  vessels  were  distinctly  seen  on  the  inner  surface.  The 
intestines  contained  blood  throughout  the  first  two  or  three  feet 
but  they  were  otherwise  uninjured  (Am.  Jour.  Med.  Sci.,  July 
1850,  p.  36  ).  In  a  case  which  occurred  at  the  Hotel  Dieu  at 
Lyons,  the  stomach  was  distended  with  gas  and  perforated  at 
the  greater  end,  the  opening  being  partially  plugged  by  the 
spleen,  which  had  become  adherent  over  it.  In  the  small  in- 
testines there  were  numerous  sloughs.  In  Mr.  Arnott's  case, 
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a  boy  set.  13,  supposing  that  he  was  going  to  drink  beer,  swal- 
lowed a  mouthful  of  a  fluid  which  proved  to  be  nitric  acid. 
Acute  pain  was  felt  in  the  mouth  and  throat.  Magnesia  was 
administered,  and  vomiting  was  quickly  induced.  The  vomited 
matters  consisted  of  a  large  quantity  of  food  partly  digested. 
There  was  great  constitutional  depression,  but  the  chief  dis- 
tress was  from  symptoms  indicative  of  inflammation  of  the 
larynx.  Mr.  Arnott  performed  the  operation  of  opening  the 
larynx  with  some  relief  to  the  boy,  but  he  died  in  thirty-six 
hours  from  the  time  of  swallowing  the  acid.  On  inspection 
sixteen  hours  after  death,  the  effects  of  the  acid  were  found 
to  be  confined  to  the  tongue,  palate,  fauces,  tonsils  and  lining 
membrane  of  the  throat  and  gullet.  None  of  the  acid  had 
entered  the  larynx,  but  there  was  a  layer  of  coagulated  lymph 
on  the  mucous  surface  of  the  windpipe,  arising  from  inflam- 
mation which  had  extended  from  the  parts  adjacent,  The 
base,  edges,  and  tip  of  the  tongue,  with  the  lower  part  of  the 
gullet,  were  deprived  of  their  investing  membrane.  The  portion 
of  membrane  which  remained  adherent  had  a  citron  colour.  That 
which  covered  the  tongue  was  ragged  at  its  edges,  that  of  the 
throat  and  gullet  was  dry,  corrugated,  and  marked  with  longi- 
tudinal and  transverse  lines.  It  could  everywhere  be  readily 
stripped  off,  —  the  part  beneath  appearing  red.  The  edges  of  the 
glottis  were  swollen,  the  epiglottis  was  destroyed.  There  was  no 
trace  of  the  effects  of  the  acid  in  the  stomach  except  at  the  lesser 
end,  where  the  orifices  of  the  mucous  glands  presented  a  citron 
colour  like  that  of  the  throat.  The  mucous  membrane  of  the 
stomach  was  probably  protected  from  the  action  of  the  acid  by 
the  quantity  of  food  contained  in  the  organ  (Roupell  on  the 
Effects  of  Poisons,  pi.  iv.;  Med.  Gaz.  vol.  xii.  p.  220,  and  vol.  xiv. 
p.  489). 

In  cases  of  chronic  poisoning,  i.  e.  where  death  takes  place 
slowly  the  appearances  are  of  course  different,  as  the  follow- 
ing case  will  show.  A  man,  aged  34,  swallowed  a  wine- 
glassful  of  nitric  acid,  but  the  greater  portion  was  immediately 
rejected  by  vomiting.  An  attack  of  acute  gastritis  followed, 
which  was  combated  by  the  usual  remedies.  The  man  was 
discharged  from  the  hospital  into  which  he  had  been  admitted, 
in  three  weeks  ;  but  about  a  month  afterwards,  he  was  readmitted, 
in  consequence  of  his  suffering  severe  pain  extending  down 
the  gullet  to  the  stomach,  as  well  as  from  vomiting  after  taking 
food.  The  patient  gradually  sank,  and  died  three  months  after 
he  had  taken  the  acid.  On  dissection  the  pylorus  was  found 
so  diminished  in  size,  that  its  diameter  did  not  exceed  a  line  or 
two,  and  the  duodenum  was  equally  contracted  for  about  an 
inch  and  a  half  from  its  commencement.  The  mucous  membrane 
was  softened  and  red  in  patches  ;  and  there  were  several  cica- 
trices of  ulcers.    The  subjacent  tissues  were  in  a  scirrhous  state. 
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i  (See  Med.  Chir.  Rev.  vol.  xxviii.  553.)  As  a  contrast  to  this, 
i' the  appearances  met  with  in  a  case  of  poisoning  by  a  similar 
pdose  of  nitric  acid  which  proved  rapidly  fatal  may  be  herede- 
j  scribed.  A  man  drank  about  two  ounces  of  aqua  fortis,  and  died 
i  speedily  from  its  effects.  On  examining  the  body,  the  lips  were 
|  found  partly  yellow,  and  partly  of  a  brownish-red  colour,  dried 
i  up  like  parchment.  Several  yellow  or  parchment-coloured  spots 
I  were  observed  on  the  c  hin,  as  also  on  the  cravat.  The  mucous 
I  j  membrane  of  the  mouth  was  white  and  easily  detached,  —  that 
I  of  the  tongue  was  dry  and  hard,  —  that  of  the  pharynx  and 
j!  oesophagus  yellowish-green  in  colour  and  of  a  leathery  consistency. 
I  The  stomach  contained  a  dark-coloured  liquid,  highly  acid.  It 
I  was  externally  mottled  of  a  greenish-blue  and  black  colour. 
I  The  mucous  membrane  throughout  was  softened,  and  in  a  gan- 
I  grenous  state.  The  same  appearances  were  met  with,  although 
■in  a  less  degree,  in  the  duodenum  and  upper  part  of  the  ileum. 
|  On  analysis,  the  contents  of  the  stomach  yielded  nitric  acid. 
|l(Von  Raimann,  Medicinsch.  Jahrb.  20  B.  2  S.  p.  221. 

In  Dr.  Puchelt's  case  (ante,  p.  277),  in  which  death  took  place 
I  on  the  twenty-third  day,  when  the  abdomen  was  opened  there 
Iwas  no  appearance  of  a  stomach,  but  in  its  place  a  cavity  formed 
■by  the  liver,  colon,  and  other  viscera  :  the  interior  wall,  lesser 
■curvature,  and  upper  part  of  the  posterior  wall,  being  wholly 
I  absent.  A  dark-green  mass  was  spread  over  the  interior ;  but 
■the  parietes  were  so  soft  as  to  give  way  on  the  slightest  pressure. 

■  The  intestinal  canal,  with  the  exception  that  it  contained  a  large 

■  quantity  of  bloody  matter,  presented  nothing  peculiar.  The 
■mucous  membrane  of  the  gullet  was  found  removed  through- 
lout  its  whole  length.  .  (Ein  Fall  von  Vergiftung  mit  Scheide- 
Iwasser,  von  Dr.  F.  A.  B.  Puchelt,  Heidelberg,  1845.) 

Fatal  Dose.  —  The  remarks  made  on  this  subject  in  speaking 
of  sulphuric  acid  (ante,  p.  259)  apply  here.  Tartra  states  that 
jthe  quantity  usually  taken  varies  from  one  or  two  drachms 
to  four  ounces  ;  but  in  most  of  the  cases  which  he  reports,  the 
quantity  taken  is  not  mentioned.  Indeed,  the  obtaining  of  any 
information  of  this  kind  is  purely  accidental;  and  the  determi- 
nation of  the  exact  quantity  swallowed,  must  be  therefore  very 
difficult.  One  point  is  certain;— a  similar  dose  will  not  kill 
two  persons  in  the  same  time, —  one  may  die  slowly,  and  the  other 
rapidly  (supra),  according  to  whether  the  stomach  at  the  time 
contains  food  or  not.  The  smallest  quantity  which  I  find  re- 
ported to  have  destroyed  life,  is  about  two  drachms.  It  was 
in  the  case  of  a  boy,  aged  13  :  he  died  in  about  thirty-six 
hours.  In  Dr.  Warren's  case,  a  woman  died  from  a  similar  dose 
in  fourteen  days  (ante,  p.  278).  But  less  than  this,  —  even  one 
drachm,  would  doubtless  suffice  to  kill  a  child  ;  and,  under  cer- 
tain circumstances,  an  adult  ;  for  the  fatal  result  depends  on  the 
extent  of  the  mischief  produced  by  this  corrosive  poison  in  the 
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throat,  windpipe,  and  stomach.  What  is  the  largest  dose  of  con- 
centrated acid  from  the  effects  of  which  a  person  has  recovered, 
it  is  difficult  to  say  ;  since  in  most  cases  of  recovery  mentioned 
by  authors,  the  quantity  of  the  poison  actually  swallowed  was 
unknown. 

In  one  instance  a  woman,  set.  26,  recovered  in  a  few  days 
after  having  swallowed  half  an  ounce  of  aqua  fortis  of  the  usual 
strength.  There  was  great  reason  to  believe,  either  that  the 
poison  did  not  reach  the  stomach,  or  that  it  produced  but  little 
action  on  the  organ.  The  chief  seat  of  pain  was  in  the  throat 
and  gullet.    (Lancet,  May  8,  1847,  p.  489.) 

Period  at  which  death  takes  place. — This  must  depend  on 
the  quantity  swallowed,  the  strength  of  the  acid,  and  whether  any 
medical  treatment  has  or  has  not  been  adopted.  Out  of  twenty- 
seven  deaths  from  nitric  acid,  reported  by  Tartra. —  in  nineteen 
it  destroyed  life  rapidly,  and  in  eight  slowly.  This  author  met 
with  two  instances  in  which  death  took  place  within  six  hours 
after  the  poison  was  swallowed;  but  he  considers  that  the  greater 
number  who  fall  victims  to  the  direct  effects  of  the  acid,  die 
within  twenty-four  hours.  Sobernheim  relates  a  case  of  poison- 
ing by  nitric  acid,  which  proved  fatal  in  one  hour  and  three 
quarters.  (Op.  cit.  402.)  This  I  believe  to  be  the  most  rapidly 
fatal  case  on  record,  where  the  acid  acted  as  a  poison.  The 
usual  well-marked  effects  were  found  in  the  gullet,  stomach, 
and  duodenum.  In  infants,  however,  life  may  be  destroyed  by  ; 
this  poison  in  a  few  minutes,  should  it  happen  to  affect  the  air- 
passages.  A  woman,  shortly  after  her  delivery,  in  the  absence 
of  her  attendants,  poured  a  quantity  of  nitric  acid  into  the 
mouth  of  her  infant.  The  mother  concealed  from  those  about  ] 
her  this  attempt  at  murder  ;  but  medical  assistance  was  im-  j 
mediately  sent  for.  The  child  died  in  a  few  minutes.  Some  of  ; 
the  acid  had  been  spilled ;  and  from  the  yellow  colour  of  the 
stains,  the  medical  man  suspected  that  the  child  had  been 
poisoned  by  aqua  fortis.  On  inspection,  nitric  acid  was  found 
in  its  stomach,  and  the  mother  confessed  the  crime.  (Cazauvieilh, 
Da  Suicide  et  de  l'Alienation  Mentale,  p.  274.)  Although  in 
the  report  of  this  case  the  condition  of  the  throat  and  larynx  ■ 
not  stated,  it  is  highly  probable,  from  the  rapidity  with  which! 
death  took  place,  that  this  event  was  in  great  part  due  to 
suffocation.  The  following  experiment  will  perhaps  serve  to] 
show  how  speedily  life  may  be  destroyed  under  these  circum- 
stances. Half  a  drachm  of  concentrated  nitric  acid  was  given' 
to  a  rabbit.  In  about  half  a  minute,  it  became  insensible,  and 
apparently  lifeless.  There  was  no  sign  of  pain  or  irritation.  It 
died  in  one  minute.  A  small  quantity  of  gaseous  matter,  in  the 
form  of  a  fuming  vapour,  escaped  from  the  nostrils.  The  ab- 
domen was  much  swollen  before  death.  On  inspection,  it  was 
found  that  the  poison  had  strongly  acted  on  and  corroded  the 
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parts  about  the  larynx.     A  portion  had  penetrated  into  the 
lungs,  turning  them  yellow,  and  corroding  them.  Another 
i  portion  had  been  swallowed,  and  had  entered  the  stomach, 

■  producing  the  usual  yellow  stains,  but  it  had  not  perforated  the 
|  organ.    With  regard  to  the  longest  period  at  which  death  has 

taken  place  from  the  effects  of  this  poison,  a  case  has  been, 
already  related,  where  a  man  who  had  swallowed  nearly  two 
ounces,  did  not  die  until  three  months  afterwards  (ante, 
p.  280).  The  longest  case  is  perhaps  that  recorded  by  Tartra, 
in  which  a  woman  died  from  exhaustion,  produced  by  the  se- 
condary effects  of  the  poison,  eight  months  after  having  swal- 
lowed it. 

Treatment. — It  may  be  the  same  as  that  recommended  in 
poisoning  by  sulphuric  acid.    In  addition  to  the  remedies  there 
s  suggested,  a  diluted  solution  of  carbonate  of  soda  with  barley- 
water,  and  other  demulcents,  may  be  administered.    In  many 
I  cases,  there  is  an  utter  impossibility  of  swallowing  even  the 
!  smallest  quantities  of  liquid  :  and  if  an  attempt  be  made  to 
introduce  these  remedies  by  a  tube,  there  is  great  risk  of  per- 

■  forating  the  softened  parietes  of  the  pharynx,  Larynx,  or  gullet. 

*  Should  suffocation  be  threatened,  then  tracheotomy  may  be  re- 
j  sorted  to.    Modern  experience  is  rather  adverse  to  the  recovery 

of  these  cases  under  any  form  of  treatment:  —  but  according  to 
Tartra,  in  accidental  poisoning  by  this  acid,  there  is  great  hope 
of  recovery,  if  the  patient  receive  timely  assistance.    He  states 

■  that  out  of  thirty-one  cases,  twenty-three  recovered, —  seventeen 
perfectly ;  while  out  of  twenty-four  cases,  wherein  suicide  was 
attempted,  only  six  recovered.    (Op.  cit.  p.  186.) 

CHEMICAL  ANALYSIS. 

Nitric  acid  may  be  met  with  either  concentrated  or  diluted. 
The  concentrated  acid  varies  in  colour  from  a  deep  orange- red 

:  to  a  light  straw-yellow.  The  sp.  gr.  of  a  sample  of  the  acid 
was  T392.  A  teaspoonful  was  equivalent  to  79  grains,  and 
a  tablespoonful  (half  an  ounce)  to  316  grains.  It  may  be  re- 
cognised,—  1.  By  evolving  acid  fumes  when  exposed.  —  2.  By 

i  its  staining  organic  matter  yellow  or  brown,  the  colour  being 

i  heightened  and  turned  to  a  reddish  tint  by  contact  with  caustic 
alkalies. — 3.  When  mixed  in  the  cold  with  a  few  copper  cut- 
tings, it  is  rapidly  decomposed  —  a  deep  red  acid  vapour  is 
given  off,  and  a  greenish-coloured  solution  of  nitrate  of  copper 
is  formed.  Tin  or  mercury  may  be  substituted  for  copper  in 
this  experiment.  —  4.  It  does  not  dissolve  gold  leaf  even  on 

(boiling:  but  on  adding  a  few  drops  of  hydrochloric  acid  the 

•  gold  is  immediately  dissolved. 

In  the  diluted  state.  This  acid  is  not  precipitated  like  the  sul- 
K  phuric  by  any  common  reagent,  since  all  its  alkaline  combinations 
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are  soluble  in  water. — 1.  The  diluted  liquid  has  a  highly  acid  re- 
action, and  on  boiling  it  with  some  copper  turnings,  red  fumes  of 
nitrous  acid  vapour  are  given  off,  unless  the  proportion  of  water  is 
too  great.  At  the  same  time,  the  liquid  acquires  a  blue  colour. — 
2.  A  streak  made  on  white  paper  with  the  diluted  acid,  does  not 
carbonise  it  when  heated  ;  but  a  scarcely  visible  yellow  stain 
is  left.  Diluted  sulphuric  and  hydrochloric  acids  carbonise 
paper  under  similar  circumstances.  —  3.  The  liquid  is  neither 
precipitated  by  nitrate  of  baryta  nor  by  nitrate  of  silver.  These 
two  last  experiments  give  merely  negative  results  —  they  serve  to 
show  that  the  sulphuric  and  hydrochloric  acids  are  absent.  A 
portion  of  the  acid  liquid  should  now  be  evaporated  in  order  to 
ascertain  whether  it  is  entirely  free  from  saline  matter  —  e.g.  a 
nitrate.  If  it  is  simply  an  acid  liquid  and  contains  no  nitrate  it 
may  be  carefully  neutralised  with  potash,  and  then  evaporated 
slowly  to  obtain  crystals.  If  the  liquid  contained  nitric  acid, 
these  crystals  will  possess  the  following  characters:  —  1.  They 
appear  in  the  form  of  lengthened  fluted  prisms,  which  neither 
effloresce  nor  deliquesce  on  exposure.  One  drop  of  the  solution 
evaporated  spontaneously  on  glass  will  suffice  to  yield  distinct 
and  well-formed  crystals.  This  character  distinguishes  the  nitrate 
of  potash  from  a  large  number  of  salts.  When  neutralised  with 
soda,  the  crystal  is  of  a  rhombic  form, —  a  very  striking  (microsco- 
pic) character  of  nitrate  of  soda.  —  2.  When  moistened  with  strong 
sulphuric  acid,  the  powdered  crystals  slowly  evolve  a  colourless 
acid  vapour.  By  this  test,  the  nitrate  is  known  from  every  other 
deflagrating  salt.  —  3.  A  portion  of  the  powdered  crystals  should 
be  placed  in  a  small  tube  and  mixed  with  their  bulk  of  fine  copper 
filings.  The  mass  is  then  to  be  moistened  with  water,  and  a  few 
drops  of  strong  sulphuric  acid  added.  Either  with  or  without 
the  application  of  a  gentle  heat,  a  decomposition  ensues,  by  which 
red  fumes  of  nitrous  acid  are  evolved,  recognisable  by  their 
colour,  odour,  and  acid  reaction.  If  a  tube  only  one-eighth  of  an 
inch  in  the  bore  be  used  for  this  experiment,  one-tenth  of  a  grain 
of  nitrate  of  potash  will  give  satisfactory  results.  This  is  equiva- 
lent to  about  one-twentieth  of  a  grain  of  nitric  acid  —  a  quantity 
to  which  the  toxicologist  will  not  often  have  to  confine  his 
analysis  in  medico-legal  practice.  Should  the  quantity  of  sus- 
pected nitrate  be  very  small,  it  may  be  placed  in  a  dry  Florence 
flask  with  a  few  cuttings  of  copper  and  a  few  drops  of  strong 
sulphuric  acid  poured  in  the  mixture.  A  piece  of  paper  soaked 
in  a  mixture  of  starch  and  iodide  of  potassium  may  then  be  sus- 
pended by  a  closely-fitting  cork  in  the  neck  of  the  flask.  Sooner 
or  hirer,  and  without  the  aid  of  heat,  nitrous  acid  will  be  evolved, 
and,  although  the  colour  of  the  fumes  will  not  be  apparent,  the 
production  of  blue  iodide  of  starch  in  the  paper,  will  indicate 
their  presence  and  prove  that  the  salt  was  a  nitrate.  This  mode 
of  testing  by  copper  and  sulphuric  acid  is  open  to  objection  if 
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any  alkaline  chloride  be  mixed  with  the  suspected  nitrate. 
When  this  mixture  exists,  (a  fact  demonstrable  by  the  use  of 
nitrate  of  silver  to  a  solution  of  the  salt,)  we  may  then  resort  to 
4.  Add  a  piece  of  gold  leaf,  and  a  few  drops  of  strong  and  pure 
hydrochloric  acid  to  the  suspected  salt  in  a  tube,  and  warm  the 
mixture  by  a  spirit  lamp.  If  a  nitrate  be  present,  the  gold  is  dis- 
solved wholly  or  in  part ;  and  in  order  to  prove  that  this  solution 
has  taken  place,  a  few  drops  of  chloride  of  tin  may  be  added  to 
the  mixture.  If  any  gold  is  dissolved,  the  liquid  will  acquire  a 
pink  or  dark  purple-brown  colour:  otherwise  there  will  be  no 
change  of  colour.  The  presence  of  an  alkaline  chloride  does  not 
interfere  with  this  result,  but  rather  aids  in  the  solution  of  the 
gold.  It  must  be  remembered  that  a  chlorate,  bromate,  or  iodate 
will  dissolve  gold  under  similar  circumstances;  but  the  addition 
of  sulphuric  acid  to  these  liberates  a  coloured  gas  or  vapour  and 
a  peculiar  odour.  (See  2.)  The  analyst  must  be  careful  to  use 
hydrochloric  acid  free  from  any  trace  of  nitric  acid.  It  should 
be  tested  with  gold  leaf  previously  to  adding  it  to  the  suspected 
salt.  By  the  use  of  either  copper  or  gold,  nitric  acid  or  a  nitrate, 
even  in  minute  quantity,  may  be  readily  detected. 

Objections. —  There  are  no  practical  objections  which  can  be 
urged  to  the  mode  of  testing  for  nitric  acid  above  recommended. 
When  the  copper  and  gold-tests  give  the  results  described,  the 
presence  of  nitric  acid  or  of  a  nitrate  may  be  considered  as 
proved. 

In  liquids  containing  organic  matter. — Nitric  acid  precipi- 
tates and  combines  with  albumen  and  casein.  It  may  be  pre- 
sented for  analysis  in  such  liquids  as  vinegar,  tea,  or  porter.  In 
this  case,:  besides  the  acid  reaction,  there  will  be  the  peculiar 
smell  produced  by  this  acid  when  mixed  with  substances  of  an 
organic  nature.  The  usual  test  may  here  fail,  for  unless  the 
quantity  of  nitric  acid  in  such  a  liquid  as  porter  be  consider- 
able, the  orange-red  fumes  of  nitrous  acid  are  not  evolved  on 
boiling  it  with  copper-cuttings.  Care  must  be  taken  in  exami- 
ning such  liquids,  that  we  do  not  fall  into  the  error  of  pro- 
nouncing nitric  acid  to  be  present,  when  any  acid  article  of 
food  is  simply  mixed  with  a  nitrate.  A  little  nitre  mixed  with 
vinegar  or  porter  —  both  of  which  liquids  have  an  acid  reaction 
—  might  deceive  an  analyst  unless  he  adopted  the  precaution 
recommended  under  sulphuric  acid  (ante,  p.  2G5),  i.e.  of  eva- 
porating to  dryness  a  portion  of  the  suspected  liquid,  and  ex- 
amining for  the  presence  of  a  nitrate  the  dry  residue,  which 
may  be  obtained.  If  no  dry  saline  residue  is  procured,  we  may 
safely  proceed  to  obtain  evidence  of  the  presence  of  nitric  acid 
by  the  process  mentioned  below.  It'  the  liquid  be  viscid,  this 
viscidity  must  be  destroyed  by  dilution  with  water  :  —  and  in 
all  cases,  if  any  solid  or  insoluble  substances  are  floating  in  it, 
as  in  the  matters  vomited  or  contents  of  the  stomach,  it  must  be 
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filtered,  in  order  to  obtain  at  least  a  portion  of  the  acid  liquid 
This  operation  is  slow,  especially  if  the  liquid  has  been  boiled. 
If  we  procure  a  clear  acid  liquid,  the  colour  maybe  disregarded. 
We  should  then  carefully  neutralise  it  with  a  weak  solution  of 
bicarbonate  of  potash,  and  concentrate  to  a  small  bulk  by 
evaporation.  As  a  trial-test  we  may  dip  in  a  slip  of  bibulous 
paper,  dry  it,  and  observe  whether  it  burns  with  deflagration. 
This  commonly  answers,  unless  the  quantity  of  nitric  acid 
present  be  very  small,  or  unless  the  nitrate  of  potash  formed, 
be  mixed  with  a  large  portion  of  some  other  salt.  The  liquid 
may  now  be  set  aside  for  the  deposit  of  crystals,  which  are 
deposited  more  or  less  coloured  and  impure.  The  presence  of 
this  impurity  does  not  at  all  interfere  with  the  action  of  the 
most  important  test  for  nitric  acid,  namely,  the  mixture  of 
copper  and  sulphuric  acid  either  in  a  tube  or  in  a  Florence 
flask,  as  already  described  (ante,  p.  284).  The  crystals  may, 
however,  if  necessary,  be  purified  by  digesting  them  in  ether,  or 
alcohol.  These  liquids  do  not  dissolve  the  nitrate  of  potash, 
but  they  may  serve  to  remove  from  it,  the  organic  matters  by 
which  it  is  coloured.  The  draining  of  the  crystals  on  blotting 
paper,  and  a  second  crystallisation  from  water,  will  render  them 
sufficiently  pure  for  the  determination  of  the  presence  of  nitric 
acid.  For  the  application  of  the  gold-test,  it  is  desirable  to 
have  the  crystals  in  as  pure  a  state  as  they  can  be  obtained. 

Neutral  liquids.  —  But  the  vomited  matters  and  the  contents 
of  the  stomach  may  have  no  acid  reaction,  and  yet  nitric  acid  be 
present.  Thus  it  may  have  become  neutralised  by  lime  or 
magnesia,  through  the  administration  of  antidotes.  In  such  a 
case,  it  would  not  be  easily  detected,  if  present  only  in  small 
quantity.  Nitrate  of  lime  may  be  dissolved  out  by  alcohol,  or 
by  the  addition  of  carbonate  of  potash  to  the  filtered  neutral 
liquid  previously  concentrated  by  evaporation,  either  of  these 
earthy  nitrates  may  be  transformed  to  nitre,  and  the  ana- 
lysis then  proceeded  with, —  the  carbonate  of  lime  and  mag- 
nesia formed,  being  separated  by  filtration.  Again,  for  the 
same  reasons  as  those  mentioned  in  speaking  of  sulphuric  acid, 
the  liquid  found  in  the  stomach  of  a  person  who  has  died  from 
nitric  acid,  may  not  contain  a  trace  of  the  poison,  either  free 
or  combined.  Its  absence,  therefore,  does  not  negative  a  charge 
of  poisoning.  Nitric  acid  has  a  much  stronger  tendency  than 
the  sulphuric,  to  combine  with  the  solid  organic  tissues;  and  in 
decomposing  them,  it  undergoes  decomposition  itself.  In  a 
case  >!  this  kind,  those  parts  of  the  mucous  membrane,  whether 
of  the  gullet  or  stomach,  which  are  stained  yellow  or  cor- 
roded, should  be  digested  in  water  for  some  hours,  at  a  gentle 
heat  If  the  acid  is  in  well-marked  quantity,  cold  water  will 
suffice.  The  resulting  liquid  should  be  filtered  and  neutralised 
by  potash,  and  subsequently  examined  for  nitre.    This  expe- 
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rimcnt,  from  the  small  quantity  of  free  acid  present,  is  very- 
likely  to  fail.  In  examining  the  stomachs  of  rabbits  killed 
by  nitric  acid,  I  have  found  that  even  deeply-stained  portions 
of  the  mucous  membrane  have  yielded  commonly  only  faint 
traces  of  acid.  But  the  discovery  of  no  more  than  traces  of 
acid  in  these  cases  of  poisoning,  is,  in  my  opinion,  tanta- 
mount to  a  failure  of  the  chemical  branch  of  evidence  ;  for  no 
inference  could  be  drawn  from  such  minute  results  relative  to 
the  fact  of  poisoning,  unless  the  evidence  from  symptoms  and 
appearances,  with  moral  circumstances,  were  sufficiently  con- 
clusive ;  and  when  this  is  the  case,  whether  the  poison  be  wholly 
absent,  or  exist  only  in  "infinitesimal"  traces,  it  is  a  matter 
of  trifling  importance.  The  nitrates,  although  frequently  used 
medicinally,  are  not  natural  constituents  of  the  secretions  of  the 
alimentary  canal. 

Absorption  and  Elimination.  —  Orfila  states  that  he  has  sepa- 
rated nitric  acid  from  the  urine  of  animals  poisoned  by  diluted 
nitric  acid.  He  distilled  the  urine  with  sulphuric  acid,  neutra- 
lised by  potash  the  acid  liquid  thus  obtained,  and  succeeded  in 
procuring  nitrate  of  potash.  The  result  was  not  uniformly  the 
same.  At  certain  stages  of  the  poisoning  only,  the  urine  was 
found  to  contain  nitric  acid  (Toxicologic,  1852,  i.  185).  As 
the  nitrates  are  not  constituents  of  the  urine,  the  fact  may  be  of 
importance,  although  the  circumstances  under  which  nitric  acid 
was  thus  procured,  are  not  likely  to  present  themselves  in  a  case 
of  acute  poisoning  in  a  human  being. 

In  a  dead  body  which  has  undergone  putrefaction,  nitric  acid 
may  exist  only  as  nitrate  of  ammonia —  a  salt  which  is  diffused 
through  the  soil  of  a  burial  ground,  and  may,  by  percolation  of 
water,  be  carried  into  and  impregnate  a  dead  body.  The  pre- 
sence of  traces  of  nitrates  under  such  circumstances,  will  amount 
to  nothing,  unless  the  appearances  produced  by  nitric  acid  are 
found  in  the  body.  It  will  be  proper  in  all  cases  of  exhumation 
to  examine  the  soil  for  nitrates. 

On  solid  organic  substances.  Stains  on  clothing.  —  This  acid  is 
sometimes  maliciously  thrown  at  persons;  and  we  may  be  required 
to  examine  some  article  of  dress  suspected  to  have  been  stained 
by  it.  The  spots  produced  by  strong  nitric  acid  on  woollen 
stuffs,  arc  either  of  a  yellow,  orange-red,  or  a  brown  colour,  ac- 
cording to  the  time  at  which  they  are  seen.  On  black  cloth 
they  speedily  acquire  a  light  yellowish-brown  colour,  passing 
after  a  few  days  to  a  dingy  olive-green  with  a  red  border.  After  a 
time  they  become  dry  (unlike  those  produced  by  strong  sul- 
phuric acid),  and  the  texture  of  the  cloth  is  entirely  destroyed. 
In  order  to  examine  them,  the  stained  portions  may  be  cut  out 
and  digested  in  a  small  quantity  of  warm  distilled  water  or  in  lime- 
water.  If  nitric  acid  is  present,  distilled  water  will  acquire  an  acid 
reaction;  but  in  order  to  prove  this,  the  liquid  must  be  neutralised 
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by  bicarbonate  of  potash  or  lime,  then  evaporated  to  dryness,  and 
the  dry  saline  residue,  if  any,  examined  by  the  copper  and  gold- 
tests  for  nitrate  of  potash  or  lime.  Should  the  water  acquire  no  acid 
reaction,  then  there  is  no  perceptible  quantity  of  nitric  acid  present. 
To  render  this  certain,  however,  the  water  may  be  made  feebly  al- 
kaline by  potash,  and  again  boiled  with  the  stuff ;  the  liquid  may 
be  filtered  and  examined  for  nitre.  It  is  rare  that  any  evidence 
of  the  presence  of  nitric  acid  is  obtained  by  the  latter  process, 
when* the  stained  portions  of  cloth  do  not  give  out  any  free  acid 
to  the  distilled  water  in  the  first  instance.  Should  any  traces  of 
nitric  acid  be  perceived  in  an  experiment  of  this  kind,  an  un- 
stained portion  of  cloth  or  stuff  must  be  examined,  before  we 
can  draw  the  inference  that  nitric  acid  has  been  spilled  or  thrown 
on  it.  On  these  occasions  we  may  be  often  disappointed  in 
searching  for  chemical  evidence  of  nitric  acid.  Not  to  mention 
that  the  acid  may  be  easily  removed  by  washing  while  the  dis- 
coloration remains,  we  must  remember  that  the  acid  is  volatile, 
easily  decomposed,  and  its  nature  entirely  changed  by  contact 
with  the  organic  substance.  These  facts  will  explain  to  us,  why 
after  a  lew  weeks  the  chemical  evidence  of  the  presence  of  this 
acid  is  sometimes  entirely  lost;  while  in  the  case  of  sulphuric  acid, 
the  stains  may  furnish  abundant  evidence  of  itspresence  aftermany 
years'  exposure.  In  all  cases  of  the  suspected  throwing  of  nitric 
acid,  the  spots  on  the  dress  should  be  examined  as  soon  as  possible, 
or  a  chemical  analysis  will  be  of  no  avail.  The  following  case 
occurred  at  Guy's  Hospital: — A  man  had  some  strong  nitric 
aeid  maliciously  thrown  in  his  face,  and  the  sight  of  one  eye  was 
thereby  entirely  destroyed.  He  wore  at  the  time  a  blue  stuff 
coat,  which  was  not  sent  to  be  examined  until  five  weeks  after 
the  accident,  and  only  a  few  days  before  the  trial  of  the  prisoner 
for  the  offence!  The  sleeve  and  body  of  the  coat  were  found  to 
be  covered  with  numerous  spots  of  a  yellowish-brown  colour. 
The  spots  were  quite  dry;  they  had  evidently  been  caused  by 
some  corrosive  acid.  The  colour  was  discharged,  and  the  fibre 
of  the  stuff  corroded.  Not  a  trace  of  nitric  acid  could  be  de- 
tected in  them,  although  there  was  no  reasonable  doubt  that  it 
had  been  used.  Its  disappearance  was  probably  due  partly  to 
its  decomposition  in  the  stuff,  and  partly  to  its  volatility.  Had 
the  coat  been  examined  soon  after  the  offence,  the  nature  of  the 
acid  would  have  been  easily  determined.  I  have  been  able  to 
pnx  are  certain  evidence  of  the  presence  of  nitric  acid  in  stains 
on  black  cloth,  a  fortnight  after  the  liquid  had  been  spilled.  The 
quantity  of  acid  present  was,  however,  small.  Dr.  Christison  has 
obtained  evidence  of  the  presence  of  this  acid  in  stains  on  cloth, 
made  seven  weeks  before  (Op.  cit.  178);  and  Orfila  states  that 
he  has  found  stains  on  felt,  cloth,  leather,  and  human  skin  to  re- 
tain an  acid  reaction  for  twelve  or  fifteen  days.  He  detected 
aitric  aeid  in  the  stains,  by  allowing  the  material  to  soak  for 
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some  hours  in  a  cold  weak  solution  of  bicarbonate  of  soda.  The 
dry  saline  residue  obtained  on  evaporating  the  liquid  contained 
a  nitrate.  (Orfila,  Toxicol,  i.  187.)  In  conducting  an  analysis 
of  this  kind,  it  has  been  recommended,  when  we  obtain  an  acid 
liquid,  to  test  it  with  the  nitrate  of  baryta  and  nitrate  of  silver. 
The  liquid,  if  it  contain  nitric  acid  only,  should  give  negative 
results;  but  there  are  few  specimens  of  cloth  which  do  not  yield 
traces  of  sulphuric  and  hydrochloric  acids,  or  of  sulphates  and 
chlorides,  so  that  nitric  acid  may  still  be  present  when  one  or 
the  other  of  these  tests  is  affected.  The  spots  produced  by 
this  acid  on  the  human  skin  are  at  first  yellow,  and  become  of  a 
deeper  orange-yellow  when  touched  with  an  alkali.  By  this 
they  are  known  from  spots  produced  by  iodine,  which  are 
immediately  bleached  and  removed  by  an  alkali. 

Quantitative  analysis.  —  Convert  the  nitric  acid  contained  in 
a  measured  quantity  of  the  liquid,  to  nitre,  by  the  process  above 
described.  Convert  the  whole  quantity  of  nitre  thus  obtained 
to  sulphate  of  potash,  by  the  cautious  addition  of  sulphuric  acid. 
Dissolve  this  salt  in  water,  and  evaporate  to  dryness.  Calcine 
the  residue,  and  afterwards  wash  it  with  alcohol,  to  remove  if 
necessary  any  portion  of  free  sulphuric  acid.  For  every  one 
hundred  grains  of  dry  sulphate  of  potash  thus  obtained,  Ave  may 
estimate  that  there  were  present  in  the  measured  quantity  of 
liquid,  about  eighty-two  grains  of  liquid  nitric  acid  or  aqua-fortis 
(bihydrate) — the  bulk  of  which,  by  measure,  may  be  easily  de- 
termined by  calculation.  Should  the  dried  sulphate  be  acid,  it 
may  be  necessary  to  moisten  it  with  a  solution  of  sesquicarbo- 
nate  of  ammonia,  and  re-expose  it  to  heat,  to  drive  off  the  volatile 
alkali  with  the  surplus  sulphuric  acid.  Sulphate  of  potash,  it 
must  be  remembered,  is  a  perfectly  neutral  salt. 


CHAPTER  17. 

POISONING  BY  MURIATIC  ACID  OR    SPIRIT   OF   SALT  —  RARELY 
TAKEN    AS    A    POISON  —  SYMPTOMS  —  APPEARANCES  AFTER 

DEATH  FATAL    DOSE  CHEMICAL   ANALYSIS  —  DETECTION 

OF  THE  ACID  IN  PURE  AND  MIXED  LIQUIDS  —  ON  ARTICLES 

OF  CLOTHING  —  IN   CASES  OF  FORGERY  PHOSPHORIC  ACID 

 EXPERIMENTS    ON    ANIMALS  ACTION    OF  PHOSPHOROUS 

ACID  —  TESTS  FOR  PHOSPHORIC  ACID. 

But  little  is  known  concerning  the  action  of  muriatic  or  hydro- 
chloric acid  as  a  poison.  In  the  Coroners'  return  for  England, 
during  the  years  1837-8,  out  of  five  hundred  and  twenty- 
seven  cases  of  poisoning,  there  was  not  one  in  which  this 
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acid  was  the  poison  used.  Only  three  cases  of  poisoning  by 
muriatic  acid  occurred  in  this  metropolis,  during  a  period  of 
sixteen  years.  From  this  statement  it  will  be  seen  that  the 
medico-legal  history  of  this  kind  of  poisoning  is  necessarily 
incomplete. 

g.j  hpxoms. — From  the  few  reports  that  have  yet  appeared,  the 
symptoms  produced  by  this  acid  do  not  differ  widely  from  those 
caused  by  the  two  other  mineral  acids,  described  in  the  pre- 
ceding chapters.    There  is  the  same  sensation  of  burning  heat 
extending  from  the  throat  to  the  region  of  the  stomach,  with 
vomiting  of  a  highly  acid  liquid  of  a  dark  colour,  mixed  with 
mucus  and  altered  blood.    The  tongue  is  swollen  and  dry;  and 
with  much  thirst,  there  is  great  difficulty  of  deglutition.  The 
tonsils  and  throat  are  inflamed.    An  escape  of  acrid  pungent 
vapours  from  the  mouth,  when  the  acid  has  been  swallowed,  is 
described  by  Orfila  among  the  earliest  symptoms ;  after  an 
hour  or  two  this  has  not  been  observed.    In  two  cases,  neither 
the  vomiting  nor  pain  in  the  abdomen  was  urgent,  although  both 
terminated  fatally.    The  chief  seat  of  pain  was  in  the  throat. 
In  one  instance,  in  which  probably  an  ounce  of  the  acid  had 
been  swallowed,  the  person  was  able  to  walk  to  his  home  at  a 
distance  of  three  quarters  of  a  mile.     The  pulse  has  been 
found   small,  frequent,   and   irregular;   the  skin   cold  and 
clammy.    The  intellectual  faculties  have  remained  clear  until 
death.    In  the  case  of  a  Hindoo,  Sinivassin,  set.  28,  reported 
by  Dr.  Collas,  the  symptoms,  about  twelve  hours  after  two 
ounces  of  the  acid  had  been  swallowed,  were  as  follows:  the 
head  was  drawn  backwards,  the  mouth  half  open,  the  lips 
and  face  presented  no  spot  or  stain,  the  gums  were  pale,  the 
teeth  not  discoloured,  the  tongue  was  deprived  of  a  strip  of  its 
investing  membrane  about  the  centre.    The  skin  was  cold,  the 
pulse  small  and  frequent,  the  breathing  difficult,  the  abdomen 
painful.     There  was  suppression  of  urine,  but  no  purging. 
Magnesia  with  soap  and  water  had  been  given  to  him,  and  were 
retained  on  the  stomach.    It  was  ascertained  that  the  poison  had 
been  taken  by  mistake  for  brandy,  and  that  there  had  been 
\  iolent  vomiting, — the  vomited  matters  effervescing  on  the  floor. 
(Ann.  d' Hygiene,  Janvier  1858,  p.  209.)    This  case  proved 
fatal.    Mr.  Procter,  of  York,  communicated  to  me  the  par- 
ticulars of  a  case  in  which  a  female,  ait.  29,  swallowed  half  an 
ounce  »»f  commercial  hydrochloric  acid.    She  was  seen  an  hour 
and  a  half  afterwards.    She  then  complained  of  intense  burning 
pain  in  the  throat  and  along  the  gullet,  but  there  was  only  slight 
pain  in  the  stomach;  and  but  very  little  tenderness  of  the  abdo- 
men. There  was  incessant  vomiting.  Magnesia  and  barley-water 
were  freely  given;   but  in  half  an  hour  there  was  collapse, 
n  nd .  rim;  the  u^c  of  stimulants  necessary.     In  the  evening 
reaction  was  established;  but  the  voice  could  scarcely  be  heard, 
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and  there  was  great  pain  in  the  throat.  This  was  relieved  by  a 
few  leeches,  and  the  woman  recovered  in  a  fortnight.  In  this 
■istance,  the  action  of  the  poison  appears  to  have  been  chiefly  spent 
on  the  throat  and  gullet.  (Guy's  Hosp.  Reports,  1851,  p.  211.) 
Another  case,  reported  by  Dr.  Allen,  presents  a  more  complete 
history  of  the  symptoms  from  a  larger  dose.  A  girl,  set.  20, 
swallowed  an  ounce  of  hydrochloric  acid  on  an  empty  stomach, 
with  the  intent  to  destroy  herself.  Vomiting  had  occurred,  and 
alkaline  remedies  were  prescribed  before  she  was  seen  by  Dr. 
Allen, —  two  hours  after  the  poison  had  been  taken.  The  coun- 
tenance was  pale  and  anxious:  there  was  pain  with  burning  heat 
in  the  throat  and  abdomen;  —  the  region  of  the  stomach  was 
very  tender  on  pressure,  the  skin  was  cold,  the  pulse  130,  small 
anil  thready,  the  tongue  pale  and  whitish,  and  the  throat  much 
inflamed.  She  vomited  freely  a  fluid  of  a  brownish  colour,  which 
was  quite  neutral.  Barley-water  and  carbonate  of  soda  were 
given.  In  six  hours  from  the  time  of  taking  the  poison,  she 
vomited  about  half  a  pint  of  a  bloody  fluid.  Vomiting  of  blood 
continued  for  about  twelve  hours.  On  the  following  day,  there 
was  great  tenderness  in  the  region  of  the  stomach,  with  inflam- 
mation in  the  throat  and  pain  in  swallowing.  In  three  days 
there  were  cramps  and  twitchings  of  the  limbs,  and  a  sense  of 
coldness  in  the  legs,  although  these  felt  quite  warm.  She  then 
gradually  improved:  on  the  15th  day  the  pulse  was  80;  and 
she  could  swallow  fluids  without  difficulty.  There  was  still 
great  tenderness  over  the  stomach.  (Medical  Gazette  1849,  Vol. 
xliv.  p.  1098.) 

In  the  following  case  the  patient,  a  female  a?t.  24,  did  not  die 
for  a  period  of  eight  weeks  after  taking  more  than  two  ounces 
of  this  acid  (1000  grains).  The  immediate  symptoms  were  : 
severe  pain  witli  a  sense  of  burning  in  the  tongue,  back  of  the 
mouth  and  gullet,  as  far  as  the  stomach;  a  feeling  of  suffocation, 
escape  of  white  vapours,  and  vomiting  of  a  liquid  which  effer- 
vesced as  it  fell  on  the  pavement.  In  three  hours  she  was  brought 
to  the  Hotel  Dieu ;  and  it  was  found  that  the  vomited  matters 
had  a  brown  and  bloody  appearance.  Vomiting  continued 
throughout  the  night  to  the  extent  of  four  quarts  of  a  reddish 
liquid  with  solid  masses  of  a  red-brown  colour.  These  vomited 
matters  had  no  acid  reaction ;  on  the  next  morning,  the  tongue 
and  throat  were  covered  with  a  white  pellicle,  and  in  parts  the 
membrane  was  removed,  as  if  by  the  corrosive  action  of  the 
acid.  The  inner  surface  of  the  cheeks,  the  roof  of  the  mouth, 
and  under  part  of  the  tongue,  presented  no  change.  There  was 
a  severe  burning  pain  in  the  throat,  extending  to  the  stomach, 
increased  by  pressure;  but  the  acid  did  not  appear  to  have 
reached  the  intestines.  There  was  a  copious  discharge  of  saliva 
with  shreddy  masses  of  mucus,  and  any  attempt  to  swallow  was 
followed  by  spasms  in  the  throat.  The  voice  was  feeble  and 
u  2 
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hoarse,  breathing  quiet,  pulse  96,  regular  and  full,  skin  warm 
and  dry, urine  scanty;  —  no  evacuation  from  the  bowels.  On  the 
second' day  there  was  delirium  followed  by  paralysis  of  the  limbs 
and  collapse.  During  the  eight  weeks  that  the  patient  survived, 
there  were  variable  symptoms  chiefly  referable  to  the  throat, 
lungs,  and  stomach  (Annales  d'Hygiene  1852,  Vol.  ii.  p.  415. 
Case  by  Dr.  Guerard). 

Appearances  AFTER  Death. — The  throat,  larynx,  and  gullet, 
have  been  found  highly  inflamed,  the  mucous  membrane  lying 
in  detached  masses  or  actually  sloughing  away.  In  one  instance 
the  membrane  was  thickened.  The  coats  of  the  stomach  have 
been  so  much  corroded  that,  in  many  places,  there  was  oidy  the 
peritoneal  coat  left;  and  in  attempting  to  remove  the  organ  in 
this  case,  the  parietes  gave  way.  The  contents  have  been  some- 
times of  a  yellowish,  at  others  of  a  dark-green  colour.  In  a 
case,  in  which  the  fundus  of  the  gall-bladder  had  come  in  con- 
tact with  the  stomach,  it  was  observed  to  have  a  bright  green 
colour,  arising  from  the  well-known  action  of  this  acid  on  the  bile. 
On  removing  the  contents,  the  lining  membrane  has  been  found 
blackened,  and  presenting  a  charred  appearance — the  blackening 
extended  through  the  whole  length  of  the  duodenum,  and  was 
especially  marked  on  the  prominent  parts  of  the  numerous 
valvals  connivcntes  (folds  of  mucous  membrane),  the  intervals 
being  stained  of  a  greenish-yellow  colour,  from  the  action  of  the 
acid  on  the  bile. — (Case  by  Mr.  Quekett,  Med.  Gaz.  xxv.  285.) 
When  death  did  not  take  place  until  after  the  lapse  of  several 
days,  the  coats  of  the  stomach  were  of  a  dark  colour,  highly 
inflamed,  and  for  the  most  part  in  a  sloughing  state; — large 
dark  idireds  of  membrane  were  hanging  from  the  sides  of  the 
organ,  especially  about  the  pylorus.  The  inflammation  had 
extended  also  into  the  duodenum. 

Perforation  of  the  stomach  has  not  been  a  common  appear- 
ance. The  mucous  membrane  of  this  organ  has  been  found 
more  or  less  corroded,  and  sometimes  entirely  destroyed.  In  a 
case  referred  to  by  Dr.  Galtier  (Toxicolouie,  Vol.  ii.  p.  217, 1855), 
which  was  the  subject  of  a  criminal  trial  in  1846,  the  stomach 
was  entirely  disorganised,  softened,  and  presented  posteriorly,  seve- 
ral perforations  of  different  diameters,  with  rounded,  thiekened, 
and  inflamed  margins,  adhering  to  the  adjoining  viscera  by 
slight  alhuminous  deposits.  The  pyloric  orifice  was  thickened, 
as  well  as  the  mucous  membrane  of  the  small  intestines.  The 
large  intestines  were  healthy.  The  mucous  membrane  of  the 
throat  was  thickened,  injected,  and,  on  pressure,  purulent  mat- 
ter escaped  from  it.  The  gullet  was  thickened  throughout  its 
•Stent)  and  its  mucous  membrane  was  in  a  state  of  suppuration. 
These  appearances  may  be  taken  as  representing  the  effects  pro- 
duced by  the  acid  when  the  case  is  protracted.  The  patient  in 
this  case  died  eight  weeks  after  she  had  taken  the  acid.  The 
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quantity  taken  was  unknown.  (See  also  Orfila,  Toxicologic, 
Vol.  i.  p.  216.) 

In  Dr.  Collas's  case,  (ante,  p.  290,)  death  took  place  in  about 
twenty-four  hours,  and  the  inspection  was  made  thirteen  hours 
afterwards.  Although  the  temperature  was  high,  there  was  no 
odour,  and  no  sign  of  putrefaction.  The  mouth  and  throat  pre- 
sented no  alteration.  The  mucous  membrane  of  the  tongue  was 
reduced  to  a  greyish  pulp,  and  was  easily  removed.  The  mem- 
brane of  the  gullet  was  rough  and  disposed  in  longitudinal  folds. 
The  upper  and  lower  portions  of  the  tube  were  dark-coloured, 
but  not  carbonised;  while  the  middle  portion  was  pale.  The 
stomach  was  distended,  and  presented  externally  red,  green,  and 
black  discolorations.  It  contained  about  seven  ounces  of  a 
black  turbid  liquid,  In  nearly  its  whole  extent,  the  surface  of 
the  stomach  was  blackened,  and  the  mucous  membrane  detached: 
in  the  vicinity  of  the  pylorus,  it  was  of  a  dull  wine-red  colour. 
The  duodenum  was  healthy,  contrasting  strongly  with  the  con- 
dition of  the  stomach:  this,  as  well  as  the  other  small  intestines, 
contained  a  yellowish-coloured  liquid.  The  cavities  of  the 
heart,  and  the  large  arteries,  contained  red  firm  clots  of  blood, 
moulded  to  the  form.  The  urine  was  acid,  and  yielded,  by  pre- 
cipitation, a  quantity  of  chloride,  indicative,  as  it  was  supposed, 
of  the  presence  of  hydrochloric  acid  =  about  0*9  per  cent.  (Ann. 
d'Hygiene,  Janvier  1858,  p.  209.) 

In  Dr.  Guerard's  protracted  case,  (ante,  p.  291,)  in  which  death 
took  place  after  eight  weeks,  the  mucous  membrane  of  the 
gullet  was  found  swollen  and  softened  throughout.  At  the 
upper  part,  the  lining  membrane  was  entirely  removed :  at  the 
lower,  it  had  a  slate  colour.  The  mucous  membrane  of  the 
stomach  was  softened  and  gelatinised  with  a  brownish  discolo- 
ration at  the  greater  end :  the  muscular  coat  was  laid  bare  in 
several  places.  The  pylorus  (intestinal  opening)  was  hardened, 
contracted,  and  of  a  brown  colour.  The  peritoneum  was 
covered  with  some  false  membranes.  The  small  intestines  were 
slightly  injected.  The  whole  of  the  parts  about  the  larynx, 
epiglottis,  and  trachea,  were  much  injected,  and  of  a  brown 
colour.  A  quantity  of  serum  was  found  in  the  left  pleura,  and 
the  lungs  were  gorged  with  blood.  (Ann.  d'Hygiene,  1852, 
Vol.  ii.  p.  423.) 

Quantity  required  to  destroy  life. — With  respect  to  this  ques- 
tion, and  the  period  at  which  the  case  proves  fatal,  there  is  no 
reason  to  suppose  that  the  hydrochloric  acid  differs  from  the 
sulphuric  and  nitric  acids  in  relation  to  these  points.  The  cases 
that  have  hitherto  occurred  throw  but  little  light  upon  these 
questions.  The  medical  jurist  must  be  content  to  draw  an  infer- 
ence, the  fairness  of  which  cannot  be  disputed,  when  it  is  based 
upon  the  strong  analogy  which  exists  between  the  effects  of 
this  and  the  other  two  acids.  Dr.  Beck  states  that  out  of  six 
u  3 
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cases  of  this  kind  of  poisoning,  five  proved  fatal.  (Med.  Jur.  Vol.ii.  II 

p.  448.)    The  facts  at  present  before  us  are  these : — In  one  case,  J 

two  ounces  destroyed  life  in  thirty-three  hours;  in  a  second,  the  1 
same  quantity  killed  a  person  in  eight  days;  and  in  a  third,  a  like 
dose  proved  fetal  infive  hours  and  a  half.  (See  post,  p.  294.)  This, 
I  believe,  is  the  most  rapidly  fatal  case  on  record.    The  smallest 

dose  that  appears  to  have  destroyed  life  was  about  an  ounce.  II 

The  patient  died  in  fifteen  hours.    But  there  have  been  three  I 
recoveries  from  a  similar  dose  (one  is  reported,  ante,  p.  291;  a 
notice  of  the  second  will  be  found  in  the  Lancet  for  July  27, 

1850,  p.  113,  and  of  the  third,  in  Beck's  Med.  Jur.  Vol.  ii.  p.  j 

449.  j   In  a  case  reported  by  Orfila,  the  dose  was  an  ounce  and  a  I  ] 

half,  and  this  proved  fatal  in  about  eighteen  hours.    In  one  case,  I > 

(ante,  p.  291,)  a  much  larger  dose  did  not  destroy  life  until  after  1 

the  lapse  of  eight  weeks.    If  cases  of  poisoning  by  this  substance  1 

were  more  frequent,  it  would,  no  doubt,  be  found  that  not  only  1 

may  death  take  place  within  a  much  shorter  period,  but  that  a  [ 

much  smaller  quantity  might  prove  fatal.    The  cases  of  poisoning  ■ 

by  this  acid,  which  I  have  found  reported,  have  occurred  in  4 
adults  :  some  from  accident,  and  others  from  suicide. 

The  following  rapidly  fatal  case  occurred  to  Mr.  Crawford  W 

(Lancet,  March  1840): — A  woman,  aged  40,  took,  in  order  to  G 

poison  herself,  two  ounces  of  a  mixture  used  by  her  husband  for  k 

the  purpose  of  browning  gun-barrels.  This  mixture  was  stated  to  to 

be  composed  of  equal  parts  of  tincture  of  steel  and  strong  mu-  $ 

riatic  acid,  with  a  few  drops  of  a  solution  of  corrosive  sublimate.  R 

Soon  after  she  had  taken  the  liquid,  she  vomited.    In  about  m 

half  an  hour,  she  was  seen  by  a  druggist;  vomiting  had  then  k 
ceased.    She  answered  questions  rationally,  and  was  sensible 
until  she  died  ;  but  made  no  complaint  of  heat  or  pain  in  the 
mouth,  throat,  or  stomach.    There  was  no  thirst.     The  pulse 

•     could  not  be  felt  at  the  extremities,  and  the  heart's  action  « 

was  very  feeble.     The  muscles  of  the  limbs  felt  hard,  as  if  It 

contracted.    She  died  in  about  five  hours  and  a  half  after  taking  k 

the  mixture.    Two  hours  before  death,  the  bowels  were  opened  str 

twice.    On  inspection,  the  stomach  was  found  contracted,  and  spi 

its  mucous  membrane  thrown  into  ridges  and  furrows.    The  M 

ridges  were  of  a  brown  colour,  as  if  charred  ;  when  the  surface  p< 

was  scraped,  it  could  be  readily  peeled  off,  and  the  part  exposed  nl 

showed  numerous  small  black  granules,  which  seemed  to  be  to 

nothing  more  than  altered  blood.    The  furrows  were  of  a  fine  k 

scarlet  colour.    There  was  no  perforation.    Appearances  similar  to 

to  these  were  noticed  in  the  upper  part  of  the  small  intestines  ft 

(duodenum  and  jejunum).      The  lower  part  of  the  gullet  Vj 

was  charred,  and  its  lining  membrane  was  easily  peeled  off.  i 

There  is  no  account  given  of  the  state  of  the  mouth,  throat,  and  ft 

•far-passages.     There  is  no  doubt  that  the  active  agent  and  I 

cause  of  death  here  was  muriatic  acid.    An  analysis  of  the  i 
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mixture  proved  this,  for  it  yielded  an  abundance  of  that  acid, 
and  a  quantity  of  iron  ;  but  there  was  no  trace  of  corrosive 
sublimate. 

Treatment.— The  same  as  in  poisoning  by  sulphuric  and  nitric 
acids.  (Sec  ante,  p.  261.)  It  consists  in  the  free  use  of  barley- 
water,  or  linseed  tea,  with  carbonate  of  soda. 

In  general  the  mineral  acids  are  taken  separately  as  poisons; 
but  they  may  be  taken  in  a  mixed  state;  especially  as  some 
mixtures  of  this  description  are  largely  used  in  the  arts.  Thus, 
the  aqua  regia,  a  mixture  of  nitric  and  muriatic  acids,  is  used 
for  dissolving  gold  and  platina;  while  the  aqua  REGiNiE,  nitro- 
sulphuric  acid,  is  employed  for  dissolving  silver  and  separating 
it  from  plated  articles.  I  have  not  been  able  to  find  in  any 
work  on  toxicology,  an  account  of  a  case  of  poisoning  by  the 
nitro-muriatic  acid;  but  Orfiia  gives  one  case  of  poisoning  by 
nitro-sulphuric  acid.  A  man,  aged  24,  swallowed  a  mixture 
consisting  of  one  ounce  of  strong  nitric  acid  and  two  drachms  of 
strong  sulphuric  acid.  The  usual  symptoms  followed,  and  he 
died  in  eight  hours.  The  appearances,  as  might  have  been  pre- 
sumed from  the  relative  quantities  of  the  two  acids  taken,  resem- 
bled those  of  nitric  rather  than  of  sulphuric  acid.  (Toxicologic 
Generalc,  i.  129.)  There  is  but  little  doubt  that  nitro-muriatic 
acid  would  produce  symptoms,  and  cause  appearances,  analogous 
to  those  described  in  speaking  of  muriatic  acid.  The  mixed 
effects  of  nitric  acid  might  be  also  perceptible.  The  quantity 
required  to  destroy  life,  and  the  period  at  which  death  will 
ensue,  may  be  inferred  from  what  has  been  already  said  respect- 
ing each  of  these  acids. 

CHEMICAL  ANALYSIS. 

The  commercial  spirit  of  salt  has  a  deep  lemon-yellow 
colour.  It  may  contain  arsenic,  antimony,  iron,  or  common  salt. 
It  is  not  always  so  concentrated  as  to  possess  the  property  of 
fuming  in  the  air  ;  a  property  which  of  course  depends  on  its 
strength,  and  therefore  may  be  present  or  absent  in  any  given 
specimen.  A  teaspoonful  of  this  acid  having  a  specific  gravity  of 
1*133  was  found  to  weigh  66-4  grains,  and  a  table-spoonful  265*6 
grains.  The  liquid  will  be  found  highly  acid : — it  tinges  organic 
substances  of  a  yellowish  colour,  and  corrodes  them.  1.  When 
boiled  with  copper,  there  is  but  little  action,  the  acid  is  in  part 
distilled  over  in  vapour.  By  long  boiling  under  free  exposure 
to  air,  the  copper  acquires  a  pinkish  or  reddish  hue  (from  a 
film  of  oxychloride).  2.  The  acid  if  moderately  pure,  may  be 
boiled  entirely  away  on  pure  mercury  without  being  affected  by 
the  metal.  These  tests  eminently  distinguish  the  muriatic  from 
the  two  preceding  acids.  3.  When  boiled  with  black  oxide  of 
manganese,  in  fine  powder,  chlorine  is  evolved,  known  by  its 
colour,  odour,  and  bleaching  properties  on  litmus  and  other 
U  4 
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colouring  matters.  This  last  test  is  conclusive  :  —  there  is  no 
other  acid  which  is  thus  affected  by  the  peroxide  of  manganese. 
One  drop  of  muriatic  acid  in  a  tube  of  very  small  bore,  will 
give  satisfactory  results.  The  experiment  may  be  performed 
on  a  small  quantity  in  a  flask  as  described  under  Nitric  Acid, 
(ante,  p.  284,) — starch  paper  dipped  in  solution  of  iodide  of 
potassium  being  used  as  a  test. 

In  the  diluted  state.  When  the  acid  is  much  diluted  with  water, 
the  property  of  evolving  chlorine  with  peroxide  of  manganese,  is 
lost.  In  this  case,  there  is  one  most  satisfactory  test  for  the 
presence  of  the  acid,  —  the  nitrate  of  silver.  This  test  gives, 
with  the  acid,  a  dense  white  clotted  precipitate  of  chloride  of 
silver.  The  precipitate  thus  formed  acquires  speedily  a  dark 
colour  by  exposure  to  light ;  and  it  is  known  from  all  other 
white  salts  of  silver,  by  the  following  properties:  — 1.  It  is  inso- 
luble in  nitric  acid.  2.  It  is  very  soluble  in  caustic  ammonia. 
3.  It  is  insoluble  in  potash ;  but  when  boiled  with  a  strong 
solution  of  potash,  brown  oxide  of  silver  is  produced.  4.  When 
dried,  and  heated  on  platina,  glass  or  mica,  it  melts  like  a  resin, 
forming  a  yellowish-coloured  sectile  mass.  Unless  these  properties 
be  possessed  by  the  precipitate,  it  is  impossible  to  refer  the  action 
of  the  test  to  the  presence  of  muriatic  acid.  The  delicacy  of 
the  silver  test  is  such,  that  it  will  easily  detect  the  thirteen- 
hundredth  part  of  a  grain  of  muriatic  acid  in  a  minimum  of 
water,  and  will  form  a  perceptible  opalescence  (precipitate) 
when  the  acid  is  diffused  through  290,400  times  its  weight  of 
water. 

Objections.  —  It  may  be  objected  to  the  application  of  the 
silver-test,  that  other  acids  form  with  it  white  precipitates,  which 
might  be  mistaken  for  the  chloride  of  silver.  There  are  two 
common  acids,  both  of  them  poisons,  —  namely,  the  prussic 
and  the  oxalic,  which,  in  this  respect,  resemble  the  muriatic. 
The  prussic  acid  would  be  immediately  known  by  its  odour, 
or  by  the  effect  of  heat  on  the  cyanide  of  silver.  (See  Prussic 
Acid.)  The  white  precipitate  produced  by  the  test  in  oxalic 
acid,  is  known  from  the  chloride  by  its  entire  solubility  in 
nitric  acid.  The  evaporation  of  a  portion  of  the  tested  acid 
liquid,  would  moreover  leave  crystals  of  a  solid  acid. 

The  mixture  of  any  simple  acid,  such  as  the  acetic,  tartaric, 
or  citric,  with  a  solution  of  common  salt,  might  be  pronounced 
to  be  muriatic  acid  from  the  action  of  the  test,  when  in  reality 
no  free  muriatic  acid  was  present.  A  suspicion  of  this  kind 
M  ould  naturally  arise,  if  on  evaporating  a  portion  of  the  acid 
liquid,  a  large  quantity  of  a  solid  white  residue  was  obtained. 
I  he  difficulty  in  such  a  case  may  be  removed  by  resorting  to 
cesa  recommended  in  speaking  of  sulphuric  acid  (ante, 
:  265.)  If  we  take  equal  quantities  of  the  acid  liquid,  and  preci- 
pitate one  portion  entirely  by  nitrate  of  silver,— then  evaporate 
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(the  other  portion  to  dryness,  dissolve  the  dry  salt  (chloride)  in 
I  water,  and  precipitate  this  solution  entirely  by  the  test,  it  is 
I  obvious  that  if  there  be  no  free  muriatic  acid  present,  the 
I  precipitated  chloride  will  have  exactly  the  same  weight  in  the 
I  two  cases.  The  precipitate  should  in  each  case  be  well  washed 
Ifiin  water,  acidulated  with  nitric  acid.  If  free  muriatic  acid  were 
I  present,  the  precipitate  obtained  in  the  former  case  would 

I  exceed  in  weight  that  obtained  in  the  latter.     As  common 

I I  salt  is  not  very  soluble  in  alcohol,  the  suspected  liquid  may  be 
ft  concentrated  and  treated  with  strong  alcohol.    This  will  dis- 

I  solve  any  free  acid  and  leave  the  chloride  of  sodium. 

In  liquids  containing  organic  matter.  —  Such  liquids  will  have 

I I  a  highly  acid  reaction.  It  might  be  supposed  that  the  nitrate 
I  of  silver  would  serve  as  a  good  trial-test,  but  it  is  liable  to  be 
I  precipitated  by  most  organic  liquids,  such  as  vinegar  and 
||  porter,  although  no  free  muriatic  acid  may  be  present.  This 
H arises  either  from  the  presence  of  chlorides  in  liquid  articles  of 
|  food  of  this  description,  or  from  oxide  of  silver  being  itself 
|j  precipitated  by  certain  organic  principles.  In  the  last-men- 
|  tioned  case,  the  precipitate  is  known  from  the  chloride  by  being 
I  redissolved  in  nitric  acid.  This  test  for  muriatic  acid  cannot 
I  however  be  safely  employed  in  the  analysis  of  any  liquid  con- 
\\  taining  organic  matter.    Under  these  circumstances  there  are 

j  three  methods  of  proceeding.  1.  To  distil  the  liquid  at  a  low 
a  temperature  in  a  retort  fitted  with  a  receiver.  Any  free  mu- 
riatic acid  will  pass  over,  be  condensed,  and  may  now  be  safely 
tested.  A  mixture  of  sulphuric  acid  with  a  muriate  in  the 
|  liquid,  would  produce  the  same  effect,  and  lead  to  error.  The 
|  action  of  nitrate  of  baryta  upon  the  acid  organic  liquid, 
would,  however,  show  whether  sulphuric  acid  were  present 
or  not.  This  process  only  answers  when  the  muriatic  acid 
is  in  moderately  large  proportion.  If  the  quantity  be  small, 
none  is  obtained  unless  the  distillation  is  carried  to  dryness ; 
but  then  the  process  is  open  to  objection.  (See  Ann.  d'Hyg., 
Oct.  1342,  ii.  339.)  2.  We  may  evaporate  to  dryness,  a  frac- 
i  tional  portion  of  the  organic  liquid ;  calcine  any  residue,  and 
observe  whether  on  digestion  in  water  and  filtration,  we  obtain 
a  solution  of  a  chloride ;  if  not,  we  must  neutralise  the  acid 
organic  liquid  by  adding  carbonate  of  soda  —  then  evaporate 
and  incinerate  the  residue.  In  this  way,  we  obtain  all  the 
muriatic  acid  contained  in  the  liquid  as  chloride  of  sodium,  and 
this  may  now  be  precipitated  by  the  silver-test.  Should  any 
chloride  result  from  the  first  evaporation  of  the  acid  liquid,  the 
quantity  of  muriatic  acid  thus  obtained,  must  be  deducted  from 
that  which  results  in  the  last- mentioned  process. 

Free  muriatic  acid  may  be  separated  from  some  organic  sub- 
stances, as  well  as  from  some  alkaline  salts,  by  digestion  in 
alcohol.    The  alcoholic  liquid  may  be  filtered,  and  to  the  fil- 
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trate  a  strong  alcoholic  solution  of  caustic  potash  may  he  added. 
Chloride  of  potassium  is  formed  and  precipitated,  This  salt  may  j 
be  collected  in  a  filter, —  dissolved  in  distilled  water  and  tested. 
If  carbonate  of  soda  has  been  used  in  the  treatment,  the  alcohol 
will  not  remove  the  chloride  of  sodium  ;  but  if  magnesia  has 
been  u^ed,  even  the  chloride  of  magnesium  will  be  dissolved  and 
removed.  Alcohol  may  thus  enable  us  to  ascertain  whether  any 
free  muriatic  acid  remains  in  the  parts  submitted  to  analysis. 

Vomited  matters  and  contents  of  the  stomach. —  The  process  is 
the  same  in  the  two  cases.  The  liquid  should  be  separated  from 
the  solid  portions  by  filtration  through  cotton  or  paper.  If  acid, 
we  must  proceed  as  directed  in  speaking  of  the  analysis  of  an 
organic  liquid.  In  giving  evidence  on  this  point,  a  witness 
may  be  asked,  whether  the  natural  secretions  of  the  stomach 
do  not  owe  their  acidity  to  the  presence  of  free  muriatic  acid. 
The  experiments  of  Dr.  Prout  have  proved  that  this  is  really  the 
case  :  —  that  the  gastric  secretions  are  acid,  owing  to  the  presence 
of  free  muriatic  and  acetic  acids.  An  objection  of  this  kind  is 
answered  by  the  facts. — that  the  quantity  of  free  muriatic  acid,! 
naturally  contained  in  the  gastric  secretions,  does  not  exceed 
the  loOOih  part  by  weight,  (.  e.  it  amounts  to  about  five  grains  in 
sixteen  ounces  of  liquid.  (Prout.)  This  would  give  only  a  very^ 
feeble  acidity,  and  but  a  trivial  result  with  the  test ;  whereas, 
the  liquid  may  be  intensely  acid,  and  yield  a  large  quantity 
of  muriatic  acid  on  being  distilled.  2.  The  medical  jurist  would 
look  for  the  characteristic  symptoms  and  appearances,  in  the 
mouth,  throat,  and  stomach,  before  he  inferred  that  this  mineral 
acid  had  been  taken  as  a  poison.  If  these  are  wanting,  and  the 
quantity  of  free  muriatic  acid  is  but  small,  then  there  would  be 
no  evidence  of  poisoning,  so  far  as  chemical  analysis  is  concerned. 
A  mixture  of  vinegar  and  salt  might  be  easily  mistaken  for 
muriatic  acid  in  an  organic  liquid,  but  no  muriatic  acid  would  be 
obtained  on  distillation,  and  no  additional  quantity  of  chloride 
would  be  obtained  on  neutralisation  by  carbonate  of  soda  and 
incineration.  As  organic  matter  holds  muriatic  acid  with  strong 
affinity,  Orfila  has  recommended  that  it  should  be  precipitated 
by  a  strong  solution  of  tannic  acid,  before  distillation  is  resorted 
to.  The  liquid  for  examination  may  be  neutral,  owing  to  the 
administration  of  antidotes.  The  muriatic  acid  may  have  beeni 
neutralised  by  carbonate  of  soda  or  magnesia.  This  would  he< 
discovered  on  evaporation,  and  the  quantity  of  resulting  alkaline 
chloride  would  indicate  the  quantity  of  muriatic  acid.  But  to  any 
inference  of  this  kind,  there  are  very  strong  objections.  If  the 
quantity  of  chloride  of  sodium  is  small,  the  results  may  be 
referred  to  that  portion  of  salt  which  always  exists  naturally 
in  the  gastric  and  other  secretions ;  if  large,  the  chloride  of  sodium 
is  so  common  an  ingredient  in  most  kinds  of  food,  that  its  pre- 
tence in  the  contents  of  a  stomach,  even  in  large  quantity,  might, 
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ceteris  paribus,  be  fairly  ascribed  to  this  source.  On  the  whole, 
•then,  it  is  clear  that  the  chemical  evidence  in  poisoning  by 
muriatic  acid  must  fail,  unless  the  acid  is  discovered  in  large 
quantity  and  in  a  free  state,  in  the  contents  of  the  stomach  ;  or 
mless  there  is  at  the  same  time  corroborative  evidence  of 
poisoning  from  symptoms  and  appearances.  It  need  hardly  be 
)bserved,  that  owing  to  violent  vomiting  or  medical  treatment, 
ill  traces  of  the  acid  may  have  disappeared  from  the  stomach, 
notwithstanding  the  person  may  have  died  from  its  effects. 
With  one  alleged  exception  muriatic  acid  has  not  been  found  in 
the  stomach  in  the  few  cases  of  poisoning  by  it  which  are  on 
•ecord.  Dr.  Collas's  case  furnishes  the  exception  here  referred 
to,  (ante,  p.  293,)  but  the  process  pursued  for  its  detection  ap- 
pears to  me  to  have  been  unsatisfactory  and  inconclusive.  The 
stomach  and  gullet  were  macerated  in  distilled  water  for  six- 
teen hours  :  the  liquid  thus  obtained  was  not  acid,  but  gave  a 
precipitate  with  nitrate  of  silver  (alkaline  chloride).  A  fourth 
part  of  it,  with  a  fourth  part  of  the  stomach,  being  evaporated 
to  dryness,  was  submitted  to  distillation  in  an  oil  bath  with  a 
small  quantity  of  sulphuric  acid.  The  gases  and  vapours 
[thus  evolved  precipitated  nitrate  of  silver.  The  liquid  taken 
irom  the  stomach  gave  an  abundant  precipitate  with  nitrate 
of  silver  after  distillation  with  sulphuric  acid.  ■  Magnesia 
and  soap  had  been  given  to  the  deceased.  This  might  ac- 
count for  the  absence  of  acidity  ;  but  the  chemical  results  may 
have  been  owing  to  the  presence  of  common  salt  in  the  sto- 
mach (Ann.  d'Hygiene,  Janvier  1 858,  p.  216),  The  analyst  must 
remember,  that  in  examining  the  stomach  of  a  person  poisoned 
by  this  acid,  he  may  discover  traces  of  arsenic  or  antimony, — 
the  commercial  acid  containing  these  substances  as  impurities. 

Hydrochloric  acid  has  not  been  used  for  the  purpose  of  murder 
in  this  country,  but  in  France  there  have  been  at  least  two  trials 
for  murder  by  this  poison,  i.  e.  in  1839  and  1847  (Orfila,  Toxi- 
cologic, Vol.  i.  p.  216).  In  a  criminal  case  tried  in  Belgium,  the 
acid  was  given  with  a  view  to  procure  abortion  (Galtier,  Vol.  i.  p. 
■217).  In  these  cases  the  evidence  respecting  the  presence  of 
'poison  in  the  bodies  failed,  although  the  appearances  left  no 
doubt  that  a  corrosive  acid  had  been  taken.  The  analysts  ap- 
pear to  have  relied  on  the  effect  of  nitrate  of  silver  as  a  test, 
without  having  had  due  regard  to  the  presence  of  alkaline 
chlorides  in  the  stomach.  On  this  account  the  chemical  evi- 
dence was  rejected  as  unsatisfactory,  but  as  in  the  abortion-case 
the  female  did  not  die  until  after  the  lapse  of  two  months,  it 
would  have  been  something  unusual  had  any  of  this  poison 
remained  in  the  body.  (The  reader  will  find  a  report  of  these 
cases  in  Flandin's  Traite  des  Poisons,  Vol.  ii.  pp.  482,  491.) 

On  solid  organic  substances.—  Chemical  evidence  may  be 
obtained  from  this  source,  when  other  sources  fail.    In  Mr. 
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Quekett's  case  (ante,  p.  292,)  no  muriatic  acid  was  found 
in  the  stomach :  but  the  nature  of  the  poison  was  accu- 
rately determined  by  examining  a  piece  of  the  deceased's 
waistcoat,  on  which  some  of  the  acid  swallowed  had  be- 
come accidentally  spilled.  By  digesting  the  stuff  in  warm 
distilled  water,  a  highly  acid  liquid  may  be  obtained  on  filtra- 
tion, which,  if  muriatic  acid  be  present,  will  yield,  with  nitrate 
of  silver,  a  white  precipitate,  possessing  all  the  properties  of 
chloride  of  silver.  The  spots  produced  on  black  cloth  by  the 
strong  acid  are  at  first  of  a  bright  red,  but  in  ten  or  twelve  days 
they  change  to  a  red-brown.  Hence  it  will  be  perceived  that 
this  acid  differs  from  the  others  in  the  effect  produced  on  black 
cloth.  Sulphuric  and  nitric  acids  produce  brown  and  not  red 
stains,  the  stain  from  the  former  acquiring  a  red  fringe  only 
after  some  days.  An  unstained  portion  of  the  cloth  should 
always  be  examined  by  way  of  comparison.  I  have  remarked 
that  the  red  colour  produced  by  muriatic  acid  in  black  cloth  is 
removed  by  boiling  water,  the  cloth  becoming  black,  but  again 
on  drying  acquiring  a  red-brown  colour.  The  diluted  muriatic, 
like  the  diluted  sulphuric  and  nitric  acids,  produces  at  once  red 
stains  on  black  cloth. 

If  muriatic  acid  has  been  used  in  the  erasure  of  writing  ink 
for  the  purposes  of  forgery,  its  presence  in  the  paper  may  be 
detected  by  a  similar  process.  Supposing  that  there  should  be 
no  free  acid  in  the  paper,  the  addition  of  ferrocyanide  of  potas- 
sium (by  producing  Prussian  blue)  will  show  that  a  soluble  salt 
of  iron  (sesquichloride)  has  been  diffused  through  the  substance 
of  the  paper.  A  man  of  the  name  of  Hart  was  tried  at  the 
Central  Criminal  Court,  Dec.  1836,  on  a  charge  of  forgery,  under 
the  following  circumstances.  The  prisoner  received  a  blank 
acceptance  for  £200,  and  afterwards  erased  the  figure  2  by  an 
acid,  and  substituted  the  figure  5.  The  witness  who  gave 
chemical  evidence  on  this  occasion,  deposed  that  some  acid  had 
been  used  to  effect  the  erasure,  but  he  could  not  ascertain  its 
nature.  He  suspected  that  it  must  have  been  either  the  mu- 
riatic or  oxalic  acid,  probably  the  former.  Counsel  ingeniously 
objected  to  the  evidence,  that  chloride  of  lime  was  used  in  the 
manufacture  of  the  paper  and  might  account  for  the  results  ob- 
tained by  the  tests  ;  but  in  answer  to  this,  it  was  properly  stated, 
that  the  chloride  was  entirely  removed  by  subsequent  washing, 
[f  any  acid  liquid  were  obtained  from  a  stain  on  paper  under 
these  circumstances,  the  muriatic  would  easily  be  known  from 
the  oxalic  acid  by  the  fact  that  the  chloride  of  silver  is  not  soluble 
in  nitric  acid,  while  the  oxalate  of  silver  is  soluble  in  it. 
^  Quhntitatwe  analysis. — This  may  be  performed  by  estimating 
the  quantity  of  muriatic  acid  by  the  quantity  of  chloride  of 
lilver  obtained  from  the  whole,  or  a  fractional  part,  of  the  liquid 
subjected  to  analysis.    A  teaspoonful  (=  66*4  grains)  of  an  acid 
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having  a  sp.  gr.  of  1*133,  gave  64  grains  of  dry  chloride  of 
silver  =16-3  grains  of  dry  hydrochloric  acid  gas).  Such  an 
acid  would  therefore  have  a  strength  of  about  24  per  cent.  The 
diluted  muriatic  acid  of  the  Pharmacopoeia  contains  one-fourth 
by  measure  of  strong  acid;  its  sp.  gr.  is  T043. 

PHOSPHORIC  AND  PHOSPHOROUS  ACIDS. 

Phosphoric  acid,  according  to  Orfila,  possesses  in  a  toxicolo- 
\  gical  view,  properties  somewhat  analogous  to  those  which  have 
\  been  described  of  the  other  mineral  acids,  but  in  a  milder  degree. 
,  Nothing  is  known  concerning  its  action  on  the  human  subject, 
as  there  is  no  instance  recorded  of  its  having  been  swallowed 
I  as  a  poison.    It  has  been  stated  that  the  poisonous  properties  of 
;  phosphorus  are  owing  to  its  conversion  to  this  acid  in  the  body; 
|  but  reasons  will  hereafter  be  assigned  to  show  that  this  is  not 
I  sufficient  to  explain  the  facts.    In  their  knowledge  of  the  symp- 
toms and  appearances,  toxicologists  have  nothing  to  guide  them, 
,  therefore,  but  the  results  of  a  few  experiments  on  animals;  and 
these  are  of  a  very  conflicting  nature. 

Orfila  gave  to  a  dog  twenty-Jive  grains  of  the  (anhydrous)  phos- 
phoric acid  dissolved  in  little  more  than  its  weight  of  water.  In 
two  minutes  the  animal  vomited  a  reddish-coloured  mucous  liquid, 
and  the  vomiting  was  repeated  four  times  within  the  first  hour. 
In  two  hours  it  appeared  to  suffer  from  pain  in  the  throat,  and 
made  ineffeetual  attempts  to  vomit.    On  the  following  day  the 
animal  was  depressed,  and  could  neither  stand  nor  walk.  It 
died  twenty-three  hours  after  taking  the  acid.    The  mucous 
membrane  of  the  stomach,  near  the  pylorus,  as  well  as  that  of 
j  the  duodenum,  was  of  a  deep  red  colour.    According  to  Schu- 
:   chardt,  the  acids  of  phosphorus  have  not  the  same  kind  of 
J  action  as  phosphorus  itself,  and  when  given  in  doses  which 
[  would  be  poisonous  with  phosphorus  they  produce  no  effect, 
i  The  acids,  however,  were  not  given  in  a  concentrated  state. 
(Brit,  and  For  Med.  Rev.,  Vol.  xix.  1857,  p.  506.)  In  an  experi- 
ment performed  by  Dr.  Glover,  fifty  grains  of  glacial  phosphoric 
|   acid  were  given  to  a  rabbit,  dissolved  in  two  fluid  drachms  of 
W  water,  but  the  dose  produced  no  effect.    (Ed.  Med.  and  Surg, 
[j  Journ.  lviii.  p.  121.)    It  can  hardly  be  said,  from  the  results  of 
I   these  experiments,  that  there  is  any  analogy  between  the  action 
I   of  this  and  the  other  mineral  acids,  except  when  the  latter  are 
I   so  much  diluted  as  to  have  their  corrosive  properties  entirely 
I  destroyed.    Phosphoric  acid  appears  to  act  only  as  an  irritant, 
•  even  when  highly  concentrated;  but  Dr.  Glover's  experiment 
shows  that  it  does  not  possess  any  active  properties.    At  least 
it  would  be  necessary  to  give  it  in  a  considerable  dose,  in 
order  to  pi'oduce  any  well-marked  effects. 

Phosphorous  acid. — In  an  experiment  performed  by  Hunefeld, 
and  quoted  by  Orfila,  twenty-one  grains  of  phosphorous  acid 
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Phosphoriger  Satire)  were  given  to  a  rabbit.  For  about  an  honr 
the  animal  appeared  uneasy,  and  refused  its  food,  but  in  a  short 
time  it  completely  recovered.  After  the  lapse  of  twenty-four 
hours,  sixty-two  grains  of  the  acid,  dissolved  in  a  small  quantity 
of  water,  were  given  to  it.  Respiration  became  difficult  —  the 
animal  was  very  uneasy:  in  ten  or  twelve  hours  it  vomited  a 
bloody  fluid,  and  died  in  slight  convulsions.  The  mucous  mem- 
brane of  the  stomach,  at  the  greater  end,  was  of  a  red-brown 
colour.  This  organ  contained  only  a  small  quantity  of  phos- 
phoric acid.  The  abdominal  viscera  were  healthy,  and  no  trace 
of  the  poison  was  found  in  them.  The  heart  and  lungs  were 
gorged  with  blood, — the  brain  was  healthy.  The  odour  of  phos- 
phorus was  not  perceptible  in  any  part  of  the  body  :  but  the 
urine  was  strongly  impregnated  with  phosphoric  acid,  —  a  fact" 
proved  by  adding  to  it  ammonia  and  the  sulphate  of  magnesia. 
(Toxicologic,  Vol.  i.  177.) 

Mr.  Groves  states  that  he  has  given  to  dogs  doses  of  phos- 
phorous acid  varying  from  9  to  22  grains.  He  experimented  on 
six  dogs:  the  gullet  was  tied  after  the  injection  of  the  diluted 
acid  into  the  stomach,  and  the  animals  lived  six,  eight,  or  even 
nine  days  after  the  injection  of  the  aeid.  The  eventual  death  of 
the  dogs  was  assigned  to  prolonged  abstinence,  and  the  results  of 
the  injuries  consequent  on  tying  the  gullet.  (Pharmaceutical 
Journal,  April,  1858,  p.  510.) 

According  to  the  experiments  of  Drs.  Weigel  and  Krug,  pure 
phosphoric  acid  has  not  any  irritating  action  on  the  coats  of  the 
stomach  if  given  in  an  ordinary  dose.  When  applied  to  the 
mucous  membrane  of  the  stomach  of  rabbits,  it  did  not  leave 
any  sensible  traces  of  corrosion.  If,  on  the  contrary,  the  same 
dose  of  phosphoric  acid,  containing  only  a  tenth  part  of  phos- 
phorous acid,  were  given,  the  animals  perished  after  some  hours; 
and  the  mucous  membrane  of  the  stomach  presented  traces  of 
gangrenous  inflammation,  which  they  ascribed  to  the  peroxida- 
tion of  the  phosphorous  acid.  (Journal  de  Chimie  Medicale, 
Mai  1845,  p.  288.)  From  these  experiments,  it  would  appear 
that  phosphoi-ous  acid  is  far  more  powerful  than  phosphoric  acid; 
and  admitting  their  correctness,  the  activity  of  phosphorus  as 
an  irritant  poison  may  be  probably  due  to  its  becoming  in  the 
first  instance  converted  to  phosphorous  acid.  Phosphoric  acid  in 
a  diluted  state  is  one  of  the  medicinal  compounds  of  the  London 
Pharmacopoeia.  Tt  contains  87  of  phosphoric  acid  and  91*3 
parts  'if  water  by  weight.  Its  sp.  gr.  is  P064.  It  is  used  as  a 
tonic  in  doses  of  from  twenty  minims  to  one  drachm. 

Chemical  analysis.  —  Phosphoric  acid  in  solution.  But  one 
test  is  required,  i.  e.  Nitrate  of  silver.  This  gives  a  milky  opacity 
with  phosphoric  acid, — which  is  changed  to  a  light  yellow  precipi- 
tate on  the  addition  of  a  few  drops  of  a  weak  solution  of  ammonia. 
The  phosphoric  might  in  this  respect  be  confounded  with  arsenious 
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acid,  but  it  is  easily  known  from  this  poison, —  1.  By  its  giving 
io  deposit  on  copper  when  boiled  with  muriatic  acid,  —  and  2. 
10  yellow  precipitate  when  treated  with  sulphuretted  hydrogen 
gas.  3.  It  does  not  precipitate  albumen,  except  when  it  has 
peen  brought  to  the  solid  or  glacial  state  by  evaporation.  For 
|  [phosphoric  acid  in  the  solid  state,  or  as  it  is  procured  by  digest- 
ing a  suspected  powder  in  nitric  acid  and  evaporating  to  a  syrup, 
Bee  Phosphorus,  post,  344. 


CHAPTER  18. 

[[POISONING     BY    OXALIC     ACID  SYMPTOMS    AND  EFFECTS  

I  APPEARANCES    AFTER    DEATH  —  EXPERIMENTS    ON    ITS  AL- 

I  LEGED  CORROSIVE  ACTION  ON  THE  STOMACH — PERFORATION 

I.  ■ — FATAL    DOSE  —  RECOVERY    FROM   LARGE   DOSES  PERIOD 

I     AT    WHICH   DEATH   TAKES    PLACE  TREATMENT  CHEMICAL 

1     ANALYSIS  TESTS    FOR    OXALIC    ACID    IN    PURE  AND  MIXED 

I    LIQUIDS          OXALIC    ACID     IN      ORGANIC     SUBSTANCES  —  ITS 

■  ALLEGED  PRODUCTION  —  POISONING  BY  THE  RHUBARB  OR 
1     PIE  PLANT.   TARTARIC  ACID. 

OXALIC  ACID. 

I  Oxalic  Acid  is  one  of  the  most  powerful  of  the  common  poisons  ; 
■but  its  use  as  a  poison  is  almost  entirely  confined  to  this  country. 
■Cases  of  poisoning  by  it  are  generally  the  result  of  suicide  or 
■accident.  In  the  Coroners'  return  for  1837-8,  there  were  nineteen 
leases  of  poisoning  by  this  substance,  out  of  which  number  four- 
teen were  the  result  of  suicide.  It  is  singular,  also,  that  the 
■greater  number  of  these  cases  occurred  in  the  county  of  Middle- 
Isex.  Accidental  poisoning  by  oxalic  acid  has  arisen  from  its 
■strong  resemblance  to  Epsom  salts.  It  is  not  often  that  we  hear 
lof  its  being  used  as  a  poison  for  the  purposes  of  murder.  Its 
■intensely  acid  taste,  which  could  not  be  easily  concealed  by  ad- 
Ilmixture  with  any  common  article  of  food,  would  infallibly  lead 
Ito  detection  long  before  a  fatal  dose  had  been  swallowed.  I 

■  have  known  several  trials  to  take  place  for  attempted  poisoning 
■by  oxalic  acid,  —  in  two  the  vehicle  selected  for  its  administration 
I  was  coffee  or  tea,  and  in  one,  the  poison  was  powdered  and  mixed 
I  up  with  brown  sugar  to  conceal  the  taste.    {Reg.  v.  Dickman, 

■  Central  Criminal  Court,  February,  1845.)  In  another,  butter- 
[  milk  is  supposed  to  have  been  the  vehicle  of  the  poison. 

|    Symptoms. —  In  some  cases  of  poisoning  by  this  substance, 

I  death  has  taken  place  so  rapidly  that  the  person  has  not  been  seen 
[I  alive  by  a  medical  practitioner.    If  the  poisonj'is  taken  in  a  large 

II  dose,  t.  e.  from  half*  an  ounce  to  an  ounce  of  the  crystals  dis- 
solved in  water,  a  hot  burning  acid  taste  is  experienced  in  the 
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act  of  swallowing,  extending  downwards  to  the  stomach  ;  and 
vomiting  occurs  either  immediately,  or  within  a  few  minutes. 
There  is  also  a  sense  of  constriction  in  the  throat,  almost  amount- 
ing  to  choking  or  suffocation.  Should  the  poison  be  diluted, 
there  is  merely  a  sensation  of  strong  acidity,  and  vomiting  occurs 
only  after  a  quarter  of  an  hour  or  twenty  minutes.  In  some 
instances,  there  has  been  little  or  no  vomiting  ;  while  in  others, 
this  symptom  has  been  incessant  until  death.  In  one  case, 
where  the  poison  was  much  diluted,  vomiting  did  not  occur 
for  seven  hours.  (Christison,  Op.  cit.  p.  221.)  The  vomited' 
matters  arc  highly  acid,  and  have  a  greenish-brown  or  almost 
black  appearance;  they  consist  chiefly  of  mucus  and  altered  blood. 
In  a  case  which  occurred  to  Dr.  Geoghegan,  they  were  colour- 
less (Med.  Gaz.  xxxvii.  702)  ;  and  in  another,  fluid  blood  of  a 
bright  arterial  colour  was  vomited  after  some  hours.  (Pro- 
vincial Journal,  June,  25,  1851,  p.  344.)  There  is  at  the  same 
time  a  burning  pain  in  the  stomach  with  tenderness  of  the 
abdomen,  followed  by  a  cold  clammy  perspiration  and  con- 
vulsions. In  a  case  that  occurred  in  Guy's  Hospital,  in  May, 
1842,  in  which  about  two  ounces  of  the  poison  had  been  swal- 
lowed, there  was  no  pain.  Urgent  vomiting  and  collapse  were 
the  chief  symptoms.  There  is  in  general  an  entire  prostration 
of  strength,  so  that  if  the  person  be  in  the  erect  position,  he 
falls  ;  there  is  likewise  unconsciousness  of  surrounding  objects, 
and  a  kind  of  stupor,  from  which,  however,  the  patient  may  be 
without  difficulty  roused.  Owing  to  the  severity  of  the  pain, 
the  legs  are  sometimes  drawn  up  towards  the  abdomen.  The 
pulse  is  small,  irregular,  and  scarcely  perceptible  ;  there  is  a 
sensation  of  numbness  in  the  extremities,  and  the  respiration, 
shortly  before  death,  is  spasmodic.  The  inspirations  are  deep, 
and  a  long  interval  elapses  between  them.  In  one  case  the 
patient  was  found  insensible,  and  the  jaws  spasmodically  closed. 
Such  are  the  effects  commonly  observed  in  a  rapidly  fatal  case. 

The  symptoms  have  been  described  as  occurring  immedi' 
atdy  in  this  form  of  poisoning.  This  may  give  rise  to  an  im- 
portant question.  The  effect  on  the  tongue  and  throat,  as  well 
as  on  the  stomach,  cannot  be  concealed,  even  if  the  vomiting  and 
pain  should  not  occur  for  some  time  ;  but  in  the  case  of  children 
there  may  be  a  difficulty  in  drawing  a  conclusion.  In  Beg.  v. 
Cochrane,  (Liverpool  Summer  Assizes,  1857,)  a  woman  was  i 
indicted  for  administering  to  two  of  her  children,  oxalic  acid 
in  half  a  pint  of  buttermilk.  They  were  found  dead  in  two 
hours,  under  circumstances  of  great  suspicion  :  the  body  of  one 
was  cold.  The  room  was  full  of  smoke,  owing  to  its  having 
apparently  been  set  on  fire.  The  bodies  were  separately  ex- 
amined by  different  surgeons  :  one  came  to  the  conclusion,  that 
the  child  whose  body  he  had  examined,  had  died  from  suffoca- 
tion, the  other,  that  the  second  child  had  died  from  corrosive 
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poison.  The  mucous  coat  of  the  stomach  in  the  child  was  in- 
flamed and  softened,  so  that  it  readily  gave  way.  There  were  two 
brownish  coloured  patches,  and  the  submucous  coat  was  exposed. 
The  stomach  contained  a  fluid  which,  when  examined  by  Dr. 
Edwards,  yielded  oxalic  acid,  to  the  amount  of  about  forty-two 
grains.  In  the  stomach  of  the  other  child,  supposed  to  have 
been  suffocated,  twenty  grains  were  found.  There  is  no  evi- 
dence that  the  children  had  vomited,  and  it  is  not  improbable 
that  death  took  place  rapidly.  The  woman  was  acquitted. 
There  was  a  difficulty  in  reference  to  the  administration  of  the 
poison  in  this  case,  which  has  not  before  presented  itself.  A 
large  quantity  of  the  acid  must  have  been  dissolved  in  half  a 
pint  of  buttermilk,  to  have  destroyed  these  children,  and  have 
left  so  large  a  residue  in  the  stomach.  The  children  (get.  six 
and  four  respectively)  are  supposed  to  have  swallowed  this 
intensely  acid  liquid  without  difficulty  or  complaint  and  with- 
out any  of  the  usual  symptoms  being  produced  ! 
a  Should  the  patient  survive  the  fir.-t  effects  of  the  poison,  the 
following  symptoms  appear  :  — There  is  soreness  of  the  mouth, 
constriction  in  the  throat,  with  painful  swallowing,  — tenderness 
in  the  abdomen,  with  irritability  of  the  stomach,  frequent 
vomiting,  accompanied  by  purging.  The  tongue  is  swollen, 
and  there  is  great  thirst.  A  patient  may  slowly  recover  from 
these  symptoms. 

In  a  case  reported  by  Mr.  Edwards,  the  patient,  a  female,  lost  her 
voice  for  eight  days.  In  a  former  edition  of  this  work,  I  treated 
it  as  doubtful  whether  the  loss  of  voice  in  this  case  depended  on 
the  action  of  the  poison.  A  case  has,  however,  since  occurred 
to  Mr.  T.  W.  Bradley,  from  which  it  may  be  inferred  that  a 
loss  of  voice  may  result  from  the  direct  effect  of  oxalic  acid  on 
the  nervous  system.  A  man  swallowed  a  quarter  of  an  ounce  of 
the  acid,  and  suffered  from  the  usual  symptoms  in  a  severe  form. 
In  about  nine  hours,  his  voice,  although  naturally  deep,  had  be- 
come low  and  feeble.  This  weakness  of  voice  remained  for  more 
than  a  month,  and  its  natural  strength  had  not  returned  even 
after  the  lapse  of  nine  weeks.  During  the  first  month  there  was 
numbness,  with  tingling  of  the  legs.  (Med.  Times,  Sept.  14, 
1850,  p.  292.)  The  occurrence  of  this  sensation  of  numbness, 
and  its  persistence  for  so  long  a  period  after  recovery  from  the 
symptoms  of  irritation,  clearly  point  to  a  remote  effect  on  the 
spinal  nervous  system.  Spasmodic  twitchings  of  the  muscles 
of  the  face  and  extremities  have  also  been  observed  in  some 
instances.    (See  Lancet,  March  22,  1851,  p.  329.) 

From  Dr.  Christison's  experiments,  it  would  appear  that  this 
acid  is  still  a  poison,  even  when  so  diluted  as  to  lose  all  its 
irritant  and  corrosive  properties.  It  thus  differs  from  the 
mineral  acids.  The  effects  vary  according  to  the  dose.  In  a 
large  dose,  but  much  diluted,  the  poison,  he  considers,  destroys 
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life  by  producing  paralysis  of  the  heart.  When  the  dose  is 
diminished,  the  spinal  marrow  is  affected,  and  tetanus  is  one 
of  the  symptoms  :  when  still  less,  but  enough  to  prove  fatal,  the 
poison  acts  like  a  narcotic,  and  the  animal  dies  as  if  destroyed 
by  opium.  (On  Poisons,  219.)  Dr.  Pdikan,  Professor  of 
Medical  Jurisprudence  at  St.  Petersburgh,  informs  me  that  these 
variable  modes  of  operation  on  animals,  as  a  result  of  dilution, 
are  not  in  accordance  with  his  observations. 

Appearances  after  Death. — The  lining  membrane  of  the 
mouth,  tongue,  throat,  and  gullet  is  commonly  white  and  soft- 
ened, but  often  coated  with  a  portion  of  the  dark-brown  mucous 
matter  discharged  from  the  stomach.  Sometimes  the  mem- 
brane has  presented  a  bleached  appearance.  The  stomach  con- 
tains a  dark-brown  mucous  liquid,  often  acid,  and  having  almost 
a  gelatinous  consistency.  On  removing  the  contents,  the  mu- 
cous membrane  will  be  seen  pale  and  softened,  without  always 
presenting  marks  of  inflammation  or  abrasion,  if  death  has 
taken  place  rapidly.  This  membrane  is  soft  and  brittle,  easily 
removed,  and  presents  that  appearance  which  we  might  suppose 
it  would  assume,  if  it  had  been  for  some  time  boiled  in  water. 
The  small  vessels  are  seen  ramifying  over  the  surface,  filled 
with  dark-coloured  blood,  apparently  solidified  within  them.  The 
lining  membrane  of  the  gullet  presents  much  the  same  characters. 
It  is  pale,  and  appears  as  if  it  had  been  boiled  in  water,  or 
digested  in  alcohol ;  it  has  been  found  strongly  raised  in  longi- 
tudinal folds,  interrupted  by  patches  where  the  membrane  had 
been  removed.  In  a  case  which  was  fatal  in  eight  hours,  the 
tongue  was  dotted  with  white  specks  :  the  gullet  was  not 
inflamed,  but  the  stomach  was  much  destroyed,  and  had  a 
gangrenous  appearance.  With  respect  to  the  intestines,  the 
upper  portion  of  the  canal  may  be  found  inflamed  ;  but  unless 
the  case  be  protracted,  the  appearances  in  the  bowels  are 
not  strongly  marked.  In  a  case  of  poisoning  by  this  acid, 
however,  which  is  recorded  by  Dr.  Hildebrand,  the  mucous  or 
lining  membrane  of  the  stomach  and  duodenum  was  very 
strongly  reddened,  although  the  patient,  a  girl  of  eighteen,  died 
in  three-quarters  of  an  hour  after  taking  one  ounce  of  the  acid, 
by  mistake  for  Epsom  salts.  (Casper's  Vierteljahrschrift,  1853, 
3  B.  2  II.  page  256.)  In  another  case  in  which  two  ounces 
of  the  acid  had  been  taken,  and  death  was  rapid,  the  coals 
of  the  stomach  presented  almost  the  blackened  appearance 
produced  by  sulphuric  acid,  owing  to  the  colour  of  the  altered 
blood  spread  over  them,  it  is  worthy  of  remark  that  the  glairy 
dark-coloured  contents  of  the  stomach  do  not  always  indicate 
strong  acidity  until  after  they  have  been  boiled  in  water.  In 
protracted  cases,  the  gullet,  stomach,  and  intestines,  have  been 
found  more  or  less  inflamed. 

I  am  indebted  to  Mr.  Welch  for  the  particulars  of  a  case  of 
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poisoning  by  oxalic  acid  which  occurred  in  April,  1853.  A 
woman,  set.  28,  swallowed  three  drachms  of  the  crystallized 
acid.  She  was  found  quite  dead  in  one  hour  afterwards.  On 
examining  the  body,  both  lungs  were  observed  to  be  extensively 
congested,  and  the  heart  and  large  vessels  were  full  of  dark- 
coloured  blood.  The  stomach  contained  about  three-quarters 
of  a  pint  of  dark-brown  fluid,  and  its  lining  membrane  was 
generally  reddened.  The  other  organs,  excepting  the  brain, 
were  healthy,  and  this  presented  appearances  indicative  of  long- 
standing disease.  There  was  serous  effusion,  with  great  con- 
gestion of  the  vessels.  This  case  is  remarkable  from  the  smallness 
of  the  dose,  the  rapidity  of  death,  and  the  well-marked  redness 
of  the  mucous  membrane  of  the  stomach.  The  diseased  state  o. 
the  brain  may  have  tended  to  accelerate  death  from  the  poison. 
In  several  instances  there  have  been  scarcely  any  perceptible 
morbid  appearances  produced. 

Oxalic  acid  does  not  appear  to  have  a  strong  corrosive  action 
on  the  stomach,  like  that  possessed  by  the  mineral  acids.  It  is, 
therefore,  rare  to  hear  of  the  coats  of  the  organ  being  per- 
forated by  it.  In  experiments  on  animals,  and  in  some  obser- 
vations on  the  human  subject,  I  have  found  nothing  to  bear  out 
the  view  that  perforation  is  a  common  effect  of  the  action  of 
this  poison.  The  acid  undoubtedly  renders  the  mucous  coat 
ji  soft  and  brittle,  and  it  dissolves  by  long  contact  animal  matter, 
which  on  analysis  is  found  to  be  of  a  gelatinous  nature.  Its 

-  solvent  powers  on  the  animal  membranes  are  not,  however,  very 
strong,  as  the  following  experiment  will  show.  A  portion  of 
the  jejunum  of  a  young  infant  cut  open,  was  suspended  in  a 
cold  saturated  solution  of  oxalic  acid  for  six  weeks.    At  the 

i  end  of  this  time,  the  coats,  which  were  white  and  opaque,  were 
well  preserved,  and  as  firm  as  when  they  were  first  immersed,  re- 
quiring some  little  force  with  a  glass  rod  to  break  them  down. 

Dr.  Christison  refers  to  only  one  instance  in  which,  after 
death  from  oxalic  acid,  the  stomach  was  found  perforated. 
Dr.  Letheby  has  reported  the  following  case.    An  unmarried 

i  female,  set.  22,  of  previously  good  health,  swallowed  one  evening, 

J  in  a  fit  of  jealousy,  a  dose  of  oxalic  acid  (quantity  not  known), 

t  and  the  next  morning  she  was  discovered  dead  in  her  room. 

i  On  inspection,  the  stomach  was  found  much  corroded  and 
softened.  The  mucous  membrane  was  much  blanched,  except 
in  two  or  three  places,  where  there  were  small  black  spots,  as  if 
blood  had  been  effused  and  acted  upon  by  the  poison;  and  here 
and  there  a  blood-vessel  might  be  seen  ramifying,  with  its  con- 
tents similarly  blackened.    The  coats  of  the  stomach  were  so 

j  softened,  that  it  could  scarcely  be  handled  without  lacerating  it. 
At  the  cardiac  end  the  coats  were  of  a  pulpy  or  gelatinous 
consistency,  and  presented  numerous  perforations.  The  contents 

'■  amounted  to  six  ounces,  and  were  of  a  dark  colour  like  porter, 
x  2 


308 


OXALIC  ACID.  APPEARANCES. 


with  but  little  solid  matter.    The  liquid  was  strongly  acid;  and  I 
on  being  tested  was  found  to  contain  about  three  drachms  (180  I 
grains)  of  oxalic  acid.    The  softening  effect  here  was  probably  I 
due  to  long  contact  of  a  large  quantity  of  the  acid  after  death.  1 
(Med.  Gaz.  xxxv.  49.)    In  a  case  which  occurred  to  Dr.  Wood  I 
in  May  1851,  (Ed.  Month  Jour.  March,  1852,  vol.  xiv.  p.  227)  I 
the  stomach  was  found  perforated.    The  deceased,  a  nursery-  ■ 
maid,  set.  27,  was  found  dead  on  her  right  side,  the  knees  drawn  up  I 
to  the  abdomen,  and  the  right  arm  was  slightly  extended.    Dr.  I 
Wood  was  in  formed,  that  shortly  before  he  was  sent  for  she  had  vo-  i 
mited,and  was  unahle  to  speak.  (Some  acid  crystals  were  found  in  ■ 
a  saucer  in  the  room.)    It  seems  that  while  vomiting  she  fell  on 
the  floor  senseless.    On  inspecting  the  body,  thirty-five  hours 
after  death,  there  was  a  frothy  liquid  around  the  mouth,  with 
minute  acicular  crystals.    The  tongue,  pharynx,  and  gullet, 
had  a  bleached  appearance:   the  gullet  a  bluish  leaden-grey 
colour,  and  the  membrane  was  easily  removed  by  a  scalpel. 
The  stomach  presented  a  large  irregular  aperture  at  its  upper 
and  fore-part  nearer  the  cardia  than  the  pylorus.    From  this  a 
dark  gelatinous-looking  mutter,  resembling  coffee-grounds,  es- 
caped in  abundance.    The  aperture,  before  handling,  was  of  a  size 
to  admit  the  point  of  the  finger;  but  it  was  enlarged  by  removal. 
It  eventually  presented  the  appearance  of  two  large  apertures 
separated  by  a  narrow  band.  The  internal  surface  of  the  stomach 
was  occupied  by  the  same  grumous-looking  fluid,  and  the  mucous 
membrane  presented  an  eroded  appearance.    The  small  intes- 
tines presented  changes  of  a  similar  character.    The  larynx 
was  filled  with  a  frothy  mucus.    The  heart  and  lungs  were 
healthy.    The  left  cavities  of  the  heart  as  well  as  both  lungs 
were  gorged  with  blood.    Oxalic  acid  was  found  in  the  vomited 
matters,  and  in  the  contents  of  the  stomach.    The  acid  had 
produced  yellow  spots  on  the  cloth  boots  of  the  deceased. 

Dr.  Geoghegan  has  published  a  detailed  account  of  the 
appearances  met  with  in  the  stomachs  of  three  persons  poisoned 
by  oxalic  acid.  The  first  was  taken  from  the  body  of  a  young 
plan,  who  must  have  died  in  about  twenty  minutes  after  swallow- 
ing the  poison.  The  inspection  was  made  the  following  day. 
The  stomach  contained  about  eight  ounces  of  a  dark-brown  and 
viscid  matter,  resembling  coffee-grounds,  evidently  largely 
impregnated  with  altered  blood,  and  possessing  an  acid  reaction. 
The  mucous  membrane  of  the  larger  end  of  the  stomach  was  of 
a  deep  blackish-brown  colour,  of  variable  intensity.  The  dis- 
i  'loured  condition  of  the  membrane  extended  in  narrow  streaks 
into  the  body  of  the  organ,  where  the  lining  membrane  was 
■  nerwiseofa  uniform  light  purple-red  colour.  Near  the  pylorus 
I  te  membrane  was  translucent,  and  exhibited  the  dark  ramiform 
vascularity  of  the  submucous  coat.  The  mucous  membrane  of 
the  cardiac  portion  was  soft  and  thin,  detachable  only  as  a  pulp, 
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and  in  parts  eroded.  In  the  body  of  the  stomach  the  lining 
membrane  was  somewhat  thickened,  but  less  soft,  removable  in 

!  flakes  of  one- third  of  an  inch;  at  the  intestinal  end  not  thickened, 

■■  and  yielding  strips  of  one-fourth  of  an  inch.  The  other  organs 
were  not  examined  except  the  heart,  —  the  blood  in  the  right 
cavities  of  which  was  fluid;  and  the  colon,  the  transverse  arch  of 
which  was  much  contracted.  In  reference  to  the  three  cases, 
Dr.  Geoghegan  observes: — Although  in  one  of  them,  the  con- 

j  tents,  including  no  inconsiderable  amount  of  acid,  remained  in 
contact  with  the  coats  of  the  organ,  no  perforation  was  ob- 

!  servable,  the  solvent  energies  being  diffused  over  a  large  surface. 

!  The  dose  was  not  ascertained  in  any  of  the  cases.  Oxalic  acid 
and  gelatin  were  discovered  readily  in  the  contents  in  all.  The 
quantity  of  poison  in  the  contents  was,  in  the  first  case,  about 

I  three  to  four  grains;  a  much  larger  amount  in  the  two  latter, 
especially  in  No.  3.  A  comparison  of  these  cases  with  those 
already  on  record  gives  as  the  ordinary  appearances  in  the 
stomachs  of  persons  who  have  succumbed  to  the  influence  of 
oxalic  acid  —  1.  Contents,  of  the  colour  of  coffee-grounds,  con- 
sisting of  altered  blood  and  mucus,  and  separating  into  a  super- 
natant fluid  and  insoluble  deposit.     2.  [Softening  of  mucous 

,  membrane,  with  various  shades  of  brown  coloration,  erosion,  or 
gelatinisation.  3.  Brownish-black  ramiform  vascularity  of  the 
submucous  tissue,  owing  to  the  imbibition  of  the  acid  contents. 
It  is  important  to  note  in  similar  cases  the  coexistence  of 
this  latter  condition  with  the  state  of  the  contents  just  de- 
scribed, as  the  ramiform  vascularity,  or  diffuse  brown  discolora- 

|  tion,  presents  itself  in  many  instances  as  a  result  of  the  action 
of  lactic  acid  contained  in  the  gastric  juice.    It  appears  evi- 

I  dent  that  the  fatal  result  in  cases  of  poisoning  by  oxalic  acid 

;  cannot  be  referred  to  the  corrosion  of  the  stomach  as  its  chief 
cause,  but  rather  to  the  contemporaneous  and  energetic  action 

i  which   it   exerts  in  arresting  the  circulation.     (Med.  Gaz. 

j  xxxvii.  792.)  The  oesophagus,  stomach,  and  bowels,  have  been 
chiefly  examined  in  these  inspections.    Dr.  N.  Chevers  describes 

1  the  case  of  a  man  found  dead  at  Mooltan,  in  September  1853, 
with  his  right  hand  clasped  over  his  stomach,  showing  a  very 
sudden  death.  There  were  no  marks  of  external  violence  ;  but 
the  appearances  of  convulsions  about  the  fingers  and  mouth. 

I  The  stomach  was  found  in  a  state  of  contraction  from  spasm. 

!  The  mucous  surface  at  the  lower  part  was  greatly  and  recently 

I  inflamed  and  a  minute  quantity  of  oxalic  acid  was  detected  in 

I  the  contents.  The  cerebrum  and  cerebellum  were  much  con- 
gested.    There  was  a  slight  effusion  of  serum  beneath  the 

|  pia  mater  (membranes),  but  no  actual  effusion  of  blood  had 
occurred.  (Medical  Jurisprudence  for  India,  p.  165.)  The 
medical  officer  was  inclined  to  refer  death  to  congestion  of  the 

J  brain;  but  it  was  clearly  due  to  oxalic  acid, —  the  congestion 
x  3 
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being  probably  one  of  tbe  effects  produced  by  the  poison.  In  a 
<  ase  in  whichl  was  consulted  in  December  1854,  a  large  dose  of 
oxalic  acid  proved  fatal  in  two  hours.  With  the  usual  appear- 
ances in  the  stomach,  the  head  and  chest  presented  nothing  unna- 
tural.   The  heart  contained  dark  fluid  blood  in  all  its  cavities. 

Fatal  Dose.  —  A  trial  for  murder  by  this  poison  took  place 
in  1832,  in  which  a  question  arose  respecting  the  quantity  of 
this  poison  required  to  destroy  life.  One  witness  deposed,  that 
lie  thought  ten  grains  of  the  acid  was  sufficient,  —  another 
said  that  it  was  not  suflicient.  The  prisoner  was  acquitted. 
A  question  of  this  kind  can  only  be  solved  by  a  reference  to 
recorded  facts;  but  unfortunately,  in  most  cases,  it  has  been 
impossible  to  determine  exactly  the  quantity  of  poison  taken. 
Oxalic  acid,  it  is  to  be  observed,  presents  some  singular  anomalies 
in  its  effects.  In  one  case  a  man  swallowed,  as  nearly  as  could 
be  ascertained,  three  drachms  of  the  crystals:  —  there  was  im- 
mediate  vomiting,  but  no  other  urgent  symptoms,  and  he 
recovered  in  a  few  hours.  In  a  second  instance,  a  woman  took 
nearly  half  an  ounce  of  oxalic  acid — the  usual  symptoms 
appeared — she  recovered  in  six  days,  and  was  able  to  leave  the 
hospital.  Mr.  Semple  met  with  a  case,  where  a  girl  swallowed 
about  two  drachms  of  the  poison  dissolved  in  water.  Vomiting 
occurred  immediately.  In  about  twelve  hours  the  more  urgent 
symptoms  had  disappeared;  but  there  was  still  tenderness  of  the 
abdomen  with  irritability  of  the  stomach.  In  the  course  of  a 
tew  days  the  patient  was  quite  well.  In"  February  1842,  a  case 
occurred  at  King's  College  Hospital,  where  a  girl  had  swallowed 
two  drachms  of  the  acid,  dissolved  in  beer.  The  only  symptom 
from  which  she  suffered  on  admission,  was  pain.  She  entirely  reco- 
vered the  next  day.  Dr.Babington  of  Coleraine  has  reported  a  case 
(Med.  Gaz.  xxvii.  870),  in  which  a  girl  swallowed  by  mistake  two 
scruples  (forty  grains)  of  the  poison.  Severe  symptoms  followed, 
chiefly  marked  by  great  irritation  of  the  stomach.  It  was  a  week 
before  this  girl  had  recovered,  and  a  much  longer  time  elapsed 
before  she  was  able  to  resume  her  duties.  In  these  cases,  it  is  to 
be  observed,  proper  medical  treatment  was  resorted  to  ;  and  the 
effects  of  the  poison  may  be  therefore  supposed  to  have  been  in 
a  great  degree  counteracted.  But  this  explanation  is  hardly  suffi- 
cient to  meet  such  cases  as  the  following.  A  girl,  set.  1 5,  swallowed 
two  pennyworth  (half  an  ounce)  of  oxalic  acid,  and  she  was  not 
admitted  into  St.  Thomas's  Hospital  until  half  an  hour  after- 
wnrds :  a  period  had  therefore  elapsed,  within  which  death  has 
frequently  taken  place.  When  admitted  she  complained  of  great 
beat,  and  a  sense  of  burning  about  the  throat  and  fauces,  with  a 
feeling  of  sickness  at  the  pit  of  the  stomach  :  she  vomited  a  large 
quantity  of  bloody  frothy  mucus.  The  stomach-pump  was  used, 
and  some  prepared  chalk  in  water  was  injected.  After  this 
she  appeared  sinking  ;  collapse  was  coming  on  ;  the  blood  left 
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the  surface  ;  the  extremities  were  cold,  and  the  pulse  was  hardly 
perceptible.  Stimulants  were  given,  and  artificial  warmth 
applied.  The  next  day  there  was  great  soreness  of  the  mouth 
and  tongue,  and  the  latter  was  swollen,  red,  and  tender  ;  skin 

!  hot ;  tenderness  on  firm  pressure  of  the  stomach.  In  a  few  days 
she  perfectly  recovered.  (Med.  Gaz.  i.  737.)  In  the  summer  of 
1846  I  saw  a  similar  case,  in  which  a  like  quantity  had  been  taken 
by  a  patient  in  Guy's  Hospital ;  and  here  the  extremities  were  cold  ; 
but  there  was  little  pain  on  pressure  of  the  abdomen  some  hours 
after  the  poison  had  been  taken.  This  female  recovered.  It  is 
not  improbable  that  idiosyncrasy  may  account  for  these  ano- 
malies :  i.  e.  that  certain  constitutions  are  with  difficulty  affected 
by  this  poison.  Two  cases  have  occurred  at  Guy's  Hospital,  in 
each  of  which  half  an  ounce  of  oxalic  acid  had  been  swallowed. 

I  Active  treatment  was  adopted,  and  both  patients  recovered. 
When  the  dose  is  upwards  of  half  an  ounce,  death  is  commonly 
tbe  result  ;  but  one  of  my  pupils  informed  me  of  a  case  in  which 
a  man  recovered,  after  having  taken  one  ounce  of  the  crystallized 
oxalic  acid  ;  and  Dr.  Brush  of  Dublin  has  communicated  to  the 
Lancet,  a  case  in  which  recovery  took  place  perfectly  after  a 
similar  dose  of  the  poison  had  been  taken.  The  acid  was  in  this 
instance  taken  by  mistake  for  Epsom  salts.  One  ounce  was  put 
into  a  tumbler,  and  boiling  water  was  poured  on  it  at  night. 
About  half-past  four  in  the  morning,  the  patient,  a  man  aged 
sixty,  stirred  up  the  liquid  and  swallowed  the  whole.  Contrary 
to  what  has  been  hitherto  observed,  there  was  no  immediate 
vomiting  :  —  the  man,  having  discovered  his  mistake,  tried  to 
excite  it,  and  only  partially  succeeded  after  the  lapse  of  ten 
minutes.  Warm  water  was  freely  given  to  him,  and  he  ejected 
from  his  stomach  dark  clotted  blood  mixed  with  mucus.  The 
usual  antidotal  treatment  was  then  resorted  to,  and  the  stomach- 
pump  used.  In  two  hours  symptoms  of  collapse  appeared.  In 
about  six  hours  the  skin  had  regained  its  warmth  ;  but  there  was 
no  pain  in  the  stomach  or  any  part  of  the  abdomen.  The 
secondary  symptoms  were  a  burning  sensation  in  the  mouth  and 
throat,  great  difficulty  in  swallowing,  thirst,  acid  eructations,  and 
drowsiness  ;  and  these  symptoms  continued  for  two  or  three 
days.  Vomiting  and  irritability  of  the  stomach  remained  until 
the  sixth  day,  but  from  this  time  the  recovery  was  rapid  ;  and  in 
about  eighteen  days  all  unfavourable  symptoms  had  disappeared. 
(Lancet,  July  11,  1846,  39.)  In  the  same  journal  is  reported 
another  case  of  recovery  after  an  ounce  of  the  acid  had  been 
swallowed.  The  man,  it  is  stated,  was  not  seen  until  fourteen 
hours  after  he  had  taken  the  poison  ;  and  he  had,  in  the  mean- 
time, travelled  a  distance  of  ten  miles  to  Dublin.  He  had  imme- 
diately taken  warm  water.  On  his  arrival  in  Dublin,  magnesia 
and  rhubarb  were  given  to  him.  He  complained  of  a  burning 
sensation  in  the  throat  and  gullet  :  his  tongue  was  coated  ; 
x  4 
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his  pulse  small,  quick,  and  wiry.  There  was  anxiety  of  counte- 
nance, with  complete  prostration  of  strength.  The  palate  was 
blistered,  and  the  throat  was  highly  inflamed  :  there  was  tender- 
ness of  the  stomach  with  vomiting  of  a  dark  substance  mixed 
with  blood.  The  man  ultimately  recovered,  but  for  a  long  time 
afterwards  he  complained  of  a  sense  of  constriction  in  the 
oesophagus.  (Lancet,  Sept.  13,  1845,  293.)  The  reporter  of  this 
case  states,  that  the  quantity  of  the  poison  actually  taken  exceeded 
an  ounce.  (See  also  a  case  by  Mr.  Allison,  Lancet,  Nov.  2, 
1850,  p.  502,  and  one  by  Dr.  Barham,  Prov.  Med.  Journal, 
Oct.  6,  1847,  p.  544.) 

According  to  the  experiments  of  Mitscherlich,  two  drachms  of 
this  poison  killed  a  rabbit  in  a  quarter  of  an  hour,  and  half  a 
drachm  killed  another  in  half  an  hour.  Fifteen  grains  produced 
general  disturbance  of  the  functions,  but  did  not  prove  fatal. 
It  is  strange  that  this  experimentalist  should  assert  that  oxalic 
acid  does  not  produce  inflammation  of  the  intestinal  canal. 
There  are  several  cases  here  recorded  which  prove  that  this  is  a 
mistake  —  another  instance  of  the  fallacies  of  "  animal  "  expe- 
rience. The  smallest  fatal  dose  of  this  poison  yet  recorded,  is 
one  drachm  or  sixty  grains.  This  fell  under  the  observation  of 
Dr.  Barker  of  Bedford.  (Lancet,  Dec.  1, 1855.)  He  ascertained, 
on  inquiry,  that  a  boy,  set.  16,  bought  half  an  ounce  of  oxalic  acid: 
he  took  about  a  quarter  of  it,  eating  it  as  a  dry  solid,  and  threw 
away  the  remainder.  He  was  found  in  about  an  hour  insensible, 
pulseless,  and  with  his  jaws  spasmodically  closed.  He  had 
vomited  some  bloody  matter  :  his  tongue  and  lips  were  unusually 
pale,  but  there  was  no  excoriation.  He  died  within  nine  hours 
after  taking  the  poison.  In  Mr.  Welch's  case  (supra)  three 
drachms  destroyed  life  in  an  hour. 

It  may  be  proper  to  state,  that  this  poison  is  retailed  to  the 
public  at  the  rate  of  from  a  quarter  to  half  an  ounce  for  one  penny 
or  twopence,  and  one  ounce  for  twopence  or  fourpence. 

Pkkiod  at  which  death  takes  place. — Equal  quantities  of 
this  poison  do  not  destroy  life  within  the  same  period  of  time.  In 
two  cases,  in  which  about  two  ounces  of  the  acid  were  respec- 
tively taken,  one  man  died  in  twenty  minutes,  —  the  other  in 
three-quarters  of  an  hour.  Dr.  Christison  mentions  an  instance 
in  which  an  ounce  killed  a  girl  in  thirty  minutes;  and  another 
in  which  the  same  quantity  destroyed  life  in  ten  minutes.  Dr. 
O^'ilvy  of  Coventry  has  reported  a  case  of  poisoning  by  oxalic 
acid,  in  which  it  is  probable  that  death  took  place  within  three 
minutes  after  the  poison  had  been  swallowed.  The  sister  of  the 
deceased  had  been  absent  from  the  room  about  this  period,  and 
on  her  return,  found  her  dying.  The  quantity  of  poison  taken 
could  not  be  determined.  The  only  other  remarkable  circum- 
stance in  the  case  was,  that  the  coats  of  the  stomach  were  so 
NAeaed,  that  on  an  attempt  being  made  to  remove  the  organ, 


OXALIC  ACID.  TREATMENT. 


313 


they  were  lacerated  by  the  weight  of  the  contents.  The  intes- 
tines and  left  lobe  of  the  liver  were  also  founu  softened,  as  if  by 
transudation.  This  is  the  most  rapidly  fatal  case  on  record. 
(Lancet,  Aug.  23,  1845,  205;  and  Med.  Gaz.  xxxvi.  831.)  Dr. 
Iliff  has  communicated  to  me  the  particulars  of  a  case  in  which 
the  wife  of  a  druggist,  who  had  taken  a  dose  of  oxalic  acid,  was 
found  dead  by  the  side  of  the  counter  within  a  few  minutes  after 
she  had  been  seen  living.  The  stomach  contained  a  black  viscid 
acid  liquid.  The  mucous  membrane  was  not  destroyed,  and 
there  were  no  particular  signs  of  inflammation.  The  veins  were 
gorged  with  blood,  which  gave  a  peculiar  appearance.  The 
tongue  was  white,  but  neither  the  throat,  gullet,  or  alimentary 
canal,  presented  any  marks  of  inflammation.  The  vessels  of  the 
brain  were  turgid,  and  the  pupils  were  dilated.  When  the  dose 
of  oxalic  acid  is  half  an  ounce  and  upwards,  death  commonly 
takes  place  in  an  hour.  There  are,  it  must  be  admitted,  nume- 
1  rous  exceptions  to  this  rapidity  of  action.  Dr.  Christison  reports 
two  cases,  which  did  not  prove  fatal  for  thirteen  hours;  and 
in  an  instance  that  occurred  to  Mr.  Fraser,  in  which  only  half 

I  an  ounce  was  taken,  the  person  died  from  the  secondary  effeets 
in  a  state  of  perfect  exhaustion,  twenty-three  days  after  taking 

I  the  poison. 

Treatment.  —  It  is  recommended  that  water  should  be 
sparingly  given,  as  it  is  aDt  to  lead  to  the  more  extensive  diffu- 
sion and  absorption  of  the  poison.    But  in  some  instances  water 
has  been  productive  of  great  benefit,  and  has  aided  the  efforts 
of  the  stomach  to  expel  the  poison  by  vomiting.    (See  the  case 
j  by  Dr.  Brush,  ante,  p.  311.)    The  proper  antidotes  are  chalk, 
compound  chalk  powder,  magnesia  or  its  carbonate,  made  into 
a  cream  with  water,  and  freely  exhibited;  or  the  bicarbonate  of 
magnesia  (fluid  magnesia)  may  be  at  once  employed.  These 
1  remedies  appear,  from  cases  hitherto  reported,  to  have  been 
I  very  efficacious  when  timely  administered.    A  case  in  which 
!  this  treatment  was  successful  will  be  found  reported  by  Mr. 

Tapson.    (Med.  Gaz.  xxxi.  491.)    The  woman  is  said  to  have 
I  swallowed  two  ounces  of  the  acid;  but  this  is  obviously  a  mistake 
I  agree  with  Dr.  Christison  in  thinking  that  it  is  more  likely  to 
;  have  been  two  drachms. 

A  mixture  of  lime-water  and  oil  may  be  advantageously 
employed.    If  much  fluid  has  been  swallowed,  the  stomach-pump 
j  may  be  resorted  to,  and  the  stomach  well  washed  out  with  lime- 
;  water.    The  poison  in  many  instances  acts  with  such  rapidity, 
!  as  to  render  the  application  of  these  remedies  a  hopeless  measure. 
The  exhib.tion  of  the  alkalies, — potash,  soda,  or  their  carbonates, 
should  in  all  cases  be  avoided:  since  the  salts  which  they  form 
with  oxalic  acid,  are  as  poisonous  as  the  acid  itself.    In  the 
after-treatment  (in  the  stage  of  collapse)  warmth  should  be 
applied  and  stimulants  administered. 
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CHEMICAL  ANALYSIS. 

In  the  simple  state. — This  acid  may  be  met  with,  either  as  a 
solid,  or  in  solution  in  water.  Solid  oxalic  acid:  It  is  seen  more 
or  less  perfectly  crystallised  in  four-sided  prisms,  in  which  re- 
spect it  differs  from  other  acids,  mineral  and  vegetable.  The 
crystals  are  unchangeable  in  air,  They  are  soluble  in  water, 
and  even  in  anhydrous  alcohol;  readily  in  alcohol  at  0-815. 
The  solubility  in  water  is  variously  stated.  I  have  found  some 
specimens  much  more  soluble  than  others;  and  the  conclusion 
from  the  experiments  which  I  have  made  is,  that  the  acid  is 
soluble  in  from  twelve  to  fourteen  times  its  weight  of  water.  If 
there  be  any  adhering  nitric  acid  about  the  crystals,  they  are 
much  more  soluble.  It  is  worthy  of  remark  that  this  solution, 
unlike  that  of  some  other  vegetable  acids  (tartaric  and  citric), 
undergoes  no  change  or  decomposition  by  keeping. 

The  crystals  of  oxalic  acid  are  liable  to  be  mistaken  for  those 
of  two  other  salts,  namely,  the  sulphate  of  magnesia  (Epsom 
salts)  and  sulphate  of  zinc  (white  vitriol).  The  chemical  differ- 
ences are,  however,  well  marked.  Oxalic  acid,  when  heated  on 
platina  foil,  is  entirely  volatilised,  or  only  a  very  slight  residue  of 
impurity  is  left,  while  the  sulphates  of  magnesia  and  zinc  are  fixed. 
It  the  three  substances  be  dissolved  in  water,  it  will  be  found  that, 
while  the  solution  of  oxalic  acid  is  intensely  acid,  — that  of  the 
sulphate  of  magnesia  is  neutral,  -  and  of  the  sulphate  of  zinc, 
very  feebly  acid.  If  a  solution  of  caustic  potash  be  added  to  the 
diluted  solutions  of  the  three  bodies  in  water,  those  of  magnesia 
and  zinc  yield  white  flocculent  precipitates;  that  of  oxalic  acid 
remains  unchanged.  The  most  simple  method  of  distinguishing 
them  is  by  the  taste.  Oxalic  acid  is  immediately  indicated  by 
the  intense  acidity  of  its  solution. 

lor  the  further  analysis  of  the  acid,  the  crystals  may  be  dis- 
solved in  distilled  water:  but  should  a  suspected  solution  of  the 
poison  in  water  be  presented  for  examination,  it  will  be  proper, 
alter  testing  it  with  litmus  paper,  to  evaporate  a  few  drops  on 
a  shp  of  glass,  in  order  to  observe  whether  crystals  be  obtained. 
If  there  should  be  none,  there  can  be  no  oxalic  acid  present.  If 
tongand slender  prisms  be  procured,  having  an  acid  reaction,  then 
it  will  be  proper  to  proceed  with  the  analysis  of  the  solution. 

•TESTS.-— 1.  Nitrate  of  silver.  When  added  to  a  solution  of 
oxal  ic  acid,  it  produces  an  abundant  white  precipitate  of  oxalate 
of  silver.  A  solution  containing  so  small  a  quantity  of  oxalic 
acid  as  not  to  redden  litmus  paper,  is  affected  by  this  test ; 
imt  when  the  quantity  of  poison  is  small,  it  would  be  alwavs 
advisable  to  concentrate  the  liquid  by  evaporation  before  ap- 
plying the  silver  test.  The  oxalate  of  silver  is  identified  bv 
We  following  properties:  1.  It  is  completed  dissolved  by  cold 
nitric  acid,  by  which  it  is  known  from  the  chloride  and  cvanide. 
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If  collected  on  a  filter,  thoroughly  dried  and  heated  on  thin 
platina  foil,  it  is  entirely  dissipated  in  a  white  vapour  with  a 
[slight  detonation.    When  the  oxalate  is  in  very  small  quantity, 
\  this  detonation  may  be  observed  in  detached  particles  on  burn- 
|ing  the  filter  previously  well  dried.    2.  Sulphate  of  lime.  A 
solution  of  oxalic  acid  is  precipitated  white  by  lime-water  and 
|  all  the  salts  of  lime.    Lime-water  is  itself  objectionable  as  a 
li  test,  because  it  is  precipitated  white  by  many  other  common  acids 
—  as  the  carbonic,  tartaric,  and  phosphoric.    The  salt  of  lime, 
which,  as  a  test,  is  open  to  the  least  objection,  is  the  sulphate. 
As  this  is  not  a  very  soluble  salt,  its  solution  must  be  added  in 
rather  large  quantity  to  the  suspected  poisonous  liquid.  A 
fine  white  precipitate  of  oxalate  of  lime  is  slowly  formed.  This 
precipitate  should  possess  the  following  properties:  —  1.  It  ought 
to  be  immediately  soluble  in  nitric  acid.    2.  It  ought  not  to  be 
dissolved  by  the  tartaric,  acetic,  or  any  vegetable  acid.  Unless 
these  precipitates  be  obtained,  and  their  properties,  as  above  de- 
scribed, determined,  it  cannot  be  said  that  oxalic  acid  is  present 
in  the  solution. 

Objections  to  the  tests. —  A  liquid  may  be  highly  acid,  yield 
crystals  of  oxalic  acid  on  evaporation,  and  yet  neither  of  the 
above-mentioned  tests  will  act.  This  may  happen  when  nitric 
acid  is  present  in  rather  large  proportion.  As  a  matter  of  pre- 
caution in  a  doubtful  case,  the  whole  of  the  solution  should  be 
evaporated  to  crystallisation,  and  the  crystals  dried  and  re- 
dissolved  in  water,  before  applying  the  tests.  It  may  be  urged  that 
the  nitrate  of  silver  precipitates  other  acids.  Thus  it  forms  white 
precipitates  with  the  muriatic  and  prussic  acids,  but  these  pre- 
cipitates are  insoluble  in  cold  nitric  acid,  and  do  not  detonate 
when  dried  and  heated.  The  test  gives  only  a  slight  turbidness 
with  the  tartaric  and  citric  acids  when  highly  concentrated, 
instead  of  the  abundant  milk-white  precipitate  which  is  produced 
in  a  solution  of  oxalic  acid,  even  when  considerably  diluted. 
Besides,  there  is  no  common  acid  but  the  oxalic  which  is  pre- 
cipitated by  sulphate  of  lime.  One  objection  to  sulphute  of  lime 
is,  that  it  precipitates  acid  as  well  as  neutral  solutions  of  the 
salts  of  baryta  and  strontia  ;  and  an  acid  solution  of  chloride  of 
strontium  might  somewhat  resemble  in  this  respect  a  solution  of 
oxalic  acid  ;  but  not  to  mention  that  there  are  various  methods  by 
which  this  kind  of  difficulty  may  be  easily  removed, —  the  sul- 
phates of  baryta  and  strontia  are  eminently  distinguished  from 
oxalate  of  lime  by  their  rapid  precipitation,  and  by  their  perfect 
insolubility  in  nitric  acid. 

It  has  been  recommended  to  neutralise  the  oxalic  acid  by  am- 
monia, or  potash,  before  applying  the  tests.  The  tests  then 
certainly  precipitate  oxalic  acid  more  rapidly  and  abundantly. 
The  objections,  however,  to  the  results  are  more  numerous  ; 
and  although  these  are  easily  susceptible  of  being  removed  in 
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the  hands  of  a  practised  toxicologist,  it  must  be  confessed  that 
just  doubts  might  often  be  entertained  of  the  accuracy  of  the 
inference  drawn  from  them  by  those  who  are  not  experienced 
in  analysis.  If  the  poison  be  already  neutralised,  as  under  the 
form  of  oxalate  of  ammonia,  potash,  or  soda,  we  have  no  alter- 
native but  to  apply  them.  But  we  must  remember  that,  while 
the  two  tests  above  mentioned  (nitrate  of  silver  and  sulphate  of 
lime)  are  precipitated  by  very  few  acids,  they  are  precipitated  by 
numerous  salts;  and  the  precipitates  possess  properties,  whieh 
it  is  sometimes  difficult  to  distinguish  from  those  of  the  oxalates 
of  lime  and  silver.  Thus  the  alkaline  tartrates,  citrates,  car- 
bonates, phosphates,  pyrophosphates,  borates  when  concentrated, 
and  iodates,  are  precipitated  by  one  or  both  of  the  tests,  like  the 
oxalates  ;  and  if  chloride  of  calcium  be  used  instead  of  the 
sulphate  of  lime,  the  alkaline  sulphates  would  also  be  prc- 
eipitated.  It  may  be  observed,  however,  that  the  recently 
precipitated  tartrate  and  citrate  of  silver  are  distinguished  from 
the  oxalate,  1.  by  their  being  decomposed,  when  boiled,  while 
the  oxalate  of  silver  retains  its  whiteness,  and  is  not  decomposed 
at  a  boiling  heat,  but,  if  oxalic  acid  be  in  excess,  is  readily  dis- 
solved, forming  a  clear  solution.  2.  The  dried  tartrate,  heated  on 
platina,  burns  without  detonation  :  it  becomes  incandescent, 
and  leaves  a  solid  residue  of  metallic  silver  in  a  white  fungous 
mass.  The  dried  citrate  partially  decrepitates,  and  leaves  a 
grey  fibrous  residue  of  metallic  silver.  Thus,  then,  these  salts- 
differ  from  the  oxalate,  which  is  entirely  dissipated  by  detonation. 
Again,  sulphate  of  lime  does  not  precipitate  an  alkaline  tartrate 
or  a  citrate,  unless  the  salts  are  highly  concentrated,  while  an 
oxalate  is  precipitated  by  the  test  even  in  the  most  diluted  state. 
If,  therefore,  any  doubt  exists  respecting  the  nature  of  the  salt,  it 
should  be  diluted  with  water  before  adding  the  test.  The  dried 
precipitates  also  differ.  The  oxalate  of  lime  is  silently  con- 
verted, when  heated  on  platina,  to  carbonate  of  lime  or  caustic 
lime,  according  to  the  temperature.  The  tartrate  and  citrate  un- 
dergo partial  combustion,  leaving  a  grey  or  carbonaceous  residue. 

( »ther  tests  might  be  used  —  as,  for  instance,  the  chloride  of 
gold,  or  the  sulphate  of  copper,  but  they  add  no  force  to  the 
evidence  afforded  by  those  above  mentioned,  and  we  may  con- 
dude  that  when  we  obtain  from  an  acid  solution,  a  solid  acid 
substance  crystallising  in  well-defined  slender  prisms  —  these 
crystals  remaining  unchanged  in  air,  being  volatilisable  without 
combustion,  and  giving,  when  dissolved  in  water,  on  the  addi- 
tion of  nitrate  of  silver  and  sulphate  of  lime,  the  results  above 
described,  there  can  be  no  doubt  that  the  substance  is  oxalic 
acid.  Additional  tests  may  or  may  not  be  employed,  but  any 
evidence,  short  of  this,  should  not,  it  appears  to  me,  be  admitted 
to  show  the  presence  of  the  poison. 

In  liquids  containing  organic  matter.  —  The  process  is  the  same, 
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whether  applied  to  liquids  in  which  the  poison  is  administered, 
—  to  the  matters  vomited,  or  lastly,  to  the  contents  of  the  stomacli. 
Oxalic  acid  readily  combines  with  albumen  and  gelatin,  and  it 
is  not  liable  to  be  decomposed  or  precipitated  by  these  or  any 
other  organic  principles ;  it  is,  therefore,  commonly  found  in 
solution  in  the  liquid  portion,  which  will  then  have  a  greater 
or  less  acid  reaction.  Should  the  liquid  be  very  acid,  we  must 
filter  it  to  separate  any  insoluble  matters  ;  should  it  not  be  very 
acid,  the  Avhole  may  be  boiled,  if  necessary,  with  distilled  water, 
before  filtration  is  performed.  A  small  quantity  of  the  liquid 
may  now  be  tested  by  a  solution  of  sulphate  of  copper.  This 
serves  as  a  trial  test ;  for  oxalic  acid  is  the  only  acid  precipitated 
by  it.  If  a  greenish-white  precipitate  is  formed  either  imme- 
diately or  in  a  few  minutes,  oxalic  acid  may  be  present;  but  if  none 
be  formed,  then  cither  there  is  no  oxalic  acid  present,  or  it  is  in 
very  small  quantity.  This  precipitate  is  not  readily  dissolved  by 
strong  nitric  acid.  Dr.  Birkett  has  suggested  an  ingenious 
method  of  procuring  crystals  of  oxalate  of  lime  from  liquids 
containing  oxalic  acid.  (Med.  Times  and  Gaz.  April  -28,  1855, 
p.  409.)  On  no  account  are  the  tests  for  oxalic  acid  to  be  em- 
ployed in  liquids  containing  organic  matter,  since  nitrate  of 
silver  is  easily  precipitated  by  such  matters  although  none  of  the 
poison  be  present.  The  thick  viscid  liquid  containing  the  acid, 
or  the  coats  of  the  stomach  itself  (finely  cut  up)  may  be  boiled 
with  distilled  water  —  the  decoction  filtered,  evaporated  to  dry- 
ness, and  the  dry  residue  digested  in  alcohol  (s.g.  0  8 1 5).  Alcohol 
will  dissolve  the  oxalic  acid  present,  and  this  may  be  obtained 
crystallised  on  evaporation.  The  crystals  drained  from  the  co- 
loured liquid  may  be  dissolved  in  water,  and  the  solution,  which 
will  now  have  a  strong  acid  reaction,  may  be  filtered.  To  the 
filtered  liquid,  acidulated  with  a  small  quantity  of  acetic  acid, 
acetate  of  lead  should  be  added  until  there  is  no  further  preci- 
pitation ;  and  the  white  precipitate  formed,  —  collected  and 
washed.  The  oxalic  acid  present  in  the  liquid  will  exist  in  this 
precipitate  under  the  form  of  oxalate  of  lead.  There  are  two 
methods  of  separating  oxalic  acid  from  the  oxalate  of  lead. 

1.  Diffuse  the  precipitate  in  water,  and  pass  into  the  liquid,  for 
about  half  an  h>mr,  a  current  of  sulphuretted  hydrogen  gas, 
taking  care  that  the  gas  comes  in  contact  with  every  portion 
of  the  precipitate.  Black  sulphuret  of  lead  will  be  precipitated; 
and  with  it  commonly  the  greater  part  of  the  organic  matter, 
which  may  have  been  mixed  with  the  oxalate  of  lead.  Filter, 
to  separate  the  sulphuret  of  lead  ;  the  filtered  liquid  may  be  clear 
and  highly  acid.  Concentrate  by  evaporation ;  the  sulphuretted 
hydrogen  dissolved  in  the  liquid  is  thereby  expelled,  and  oxalic 
acid  may  be  ultimately  obtained  crystallised  by  evaporation  on 
a  glass  slide  and  examined  by  the  microscope.  If  there  were  no 
oxalic  acid  present  in  the  precipitate,  no  crystals  will  be  procured 
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on  evaporation.  If  crystals  are  obtained,  they  should  be  purified 
•by  solution  in  alcohol  and  again  dissolved  in  water.  The  aqueous 
solution  will  yield  them  sufficiently  pure  for  determining  their 
form  —  the  effects  of  heat  as  well  as  the  other  characters  of  oxalic 
acid. 

2.  The  second  process  consists  in  boiling  the  precipitated 
oxalate  of  lead  in  water,  containing  a  small  quantity  of  diluted 
sulphuric  acid  (the  proportion  regulated  by  the  quantity  of  pre- 
cipitate) for  half  an  hour.  Sulphate  of  lead  is  formed,  and 
oxalic  acid  is  set  free;  this  becomes  mixed  with  any  surplus  sul- 
phuric acid.  Filter,  and  neutralise  cautiously  by  ammonia  :  the 
liquid  often  becomes  turbid  from  the  precipitation  of  a  small 
quantity  of  oxalate  of  lead  suspended  by  sulphuric  acid.  Allow 
this  to  subside,  and  then  test  it  with  the  nitrate  of  silver  and  sul- 
phate of  lime.  The  characters  of  oxalic  acid,  if  it  be  present, 
are  immediately  brought  out;  the  sulphate  of  ammonia,  here 
formed  simultaneously  with  the  oxalate,  does  not  in  the  least 
interfere  with  the  application  of  the  tests.  I  have  used  these 
processes  in  cases  of  poisoning,  and  have  succeeded  in  detecting 
oxalic  acid  by  them,  in  the  contents  of  the  stomach.  Of  the  two, 
the  first  is  the  best  adapted  for  obtaining  crystallised  oxalic  acid; 
the  second  is  the  more  expeditious  for  obtaining  chemical  evidence 
of  the  presence  of  the  poison.  The  quantity  of  this  poison  found 
in  the  stomach  after  death  is  generally  small.  In  one  case,  in 
which  about  an  ounce  and  a  half  had  been  taken,  and  the  person 
died  in  two  hours,  I  found  only  thirteen  grains.  This  is  owing 
to  the  ejection  of  the  greater  portion  by  vomiting.  In  the  case 
of  Reg.  v.  Cochrane  (Liverpool  Summer  Assizes,  1857,),  in  which 
it  was  charged  that  two  children,  aged  six  and  four  years  re- 
spectively, had  been  wilfully  poisoned  by  their  mother,  it  was 
stated  by  the  medical  witness,  Dr.  Edwards,  that  he  found  forty-two 
grains  of  oxalic  acid  in  the  stomach  of  the  elder,  and  twenty  grains 
in  that  of  the  younger  child.  It  was  not  clearly  established  when 
or  how  this  large  quantity  of  poison  could  have  been  administered 
to  the  children,  and  the  prisoner  was  acquitted.  Dr.  Let  he  by 
stan  s  that  in  his  case  he  detected  180  grains  (ante,  p.  307). 

Objections. — If,  in  the  course  of  the  analysis,  acetate  of  lead 
should  give  no  precipitate  with  the  concentrated  liquid,  even 
when  neutralised,  then  oxalic  acid  is  not  present  in  a  quantity 
sufficient  to  be  detected.  If  it  should  give  a  precipitate,  still 
then-  may  be  no  oxalic  acid  present.  The  medical  jurist  must 
remember,  that  the  acetate  of  lead  is  precipitated  by  most  kinds 
of  organic  matter,  and  by  many  mineral  and  vegetable  acids  and 
their  salts.  Thus,  if  he  is  operating  on  the  contents  of  the 
stomach,  the  presence  of  Epsom  salt  (sulphate  of  magnesia),  any 
alkaline  ralpbate,  common  salt  (chloride  of  sodium),  —  any  tar- 
tr.it. ■.  citrate,  phosphate,  or  carbonate,  would  occasion  a  white 
precipitate  with  the  acetate  of  lead.    The  presence  of  the  sul- 
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phurie,  muriatic,  tartaric,  citric,  acetic,  gallic,  or  tannic  acid, 
either  free  or  mixed  with  any  of  the  above-mentioned  salts,  would 
produce  the  same  result.    A  mixture  of  vinegar  and  salt,  or  of 
:  lemon  juice  and  Epsom  salts,  would  give  an  acid  reaction,  and 
|  be  precipitated  by  acetate  of  lead  like  the  oxalic  acid.  Common 
London  porter  is  acid,  and  is  precipitated  by  all  the  salts  of  lead. 
The  answer  to  any  objection  of  this  kind  is,  that  the  analyst  does 
not  decide  on  the  presence  of  oxalic  acid  from  the  effect  of  acetate 
of  lead  on  the  suspected  liquid;  but  from  the  action  of  the  proper 
tests  for  the  poison  on  the  acid  substance  separated  by  sul- 
phuretted hydrogen  from  the  precipitate  which  is  formed  by  the 
acetate.    This  latter  is  not  a  test,  but  merely  a  means  of  separa- 
tion to  enable  us  to  apply  the  other  tests  with  safety.  The 
:  nitrate  of  lead  may  be  substituted  for  the  acetate.    It  has  this 
advantage,  that,  unlike  the  acetate,  it  is  not  so  readily  precipi- 
,  tated  by  the  tartaric,  citric,  or  galiic  acid.    Orfila  condemns  the 
plan  here  recommended  for  the  separation  of  oxalic  acid,  because 
the  same  results  would  be  obtained  if  binoxalate  of  potash  or  salt 
of  sorrel  were  present  in  the  organic  liquid.    Sorrel  is  much  used 
in  soup  in  France,  but  not,  so  far  as  I  know,  in  England:  hence 
the  objection  is  one  of  a  national  character.    In  order  to  remove 
the  supposed  difficulty,  Orfila  proposes  that  the  evaporated  or- 
ganic liquid  should  be  repeatedly  digested  with  pure  alcohol  at 
common  temperatures:  —  this,  according  to  him,  will  dissolve  the 
oxalic  acid,  but  not  the  binoxalate,  and  thus  the  two  may  be  se- 
parated,   (i.  190.)    It  would  be  indeed  unfortunate  for  medical 
jurists  if  they  were  obliged  to  rely  upon  this  process.  Alcohol, 
as  pure  as  it  can  commonly  be  procured,  will  certainly  acquire 
an  acid  reaction  when  digested  on  binoxalate  of  potash.  Hence, 
by  relying  on  Orfila's  process,  the  analyst  would  be  deceived, 
and  would  pronounce  oxalic  acid,  as  such,  to  be  present,  when 
the  deceased  might  only  have  partaken  of  the  supposed  sorrel 
soup.    In  order  to  meet  this  objection,  it  appears  to  me  that  we 
should  inquire  whether  it  is  likely  that  the  deceased  had  eaten 
sorrel?  —  what  were  his  symptoms  before  death?  —  whether  he 
died  suddenly  after  partaking  of  some  liquid  or  solid?  —  whether 
there  were  any  peculiar  appearances  in  the  throat,  gullet,  or 
stomach?  —  whether  the  quantity  of  oxalic  acid  found  in  the 
stomach,  would  not  be  utterly  incompatible  with  the  hypothesis 
that  it  was  due  to  the  presence  of  salt  of  sorrel  taken  at  a  meal?  A 
case  of  criminal  poisoning  by  oxalic  acid,  is  not  likely  to  occur 
where  an  answer  to  one  or  more  of  these  questions  would  not  be 
readily  obtained. 

In  order  that  the  acetate  of  lead  should  act  effectually,  there- 
fore, the  solution  of  the  poison  must  be  concentrated  to  the 
smallest  possible  bulk.  With  less  than  three  grains  of  oxalate 
of  lead,  it  would  be  difficult  to  obtain  a  solution  of  the  poison 
fitted  for  testing.    This  quantity  would  correspond  to  only  about 
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one  grain  of  crystallised  oxalic  acid.  Although  the  nitrate  of 
silver  is  a  delicate  test,  yet  a  certain  weight  of  oxalate  of  silver 
must  be  obtained,  in  order  to  demonstrate  the  true  nature  of  the 
precipitate.  Less  than  a  quarter  of  a  grain  would  hardly  give 
satisfactory  results;  but  this  quantity  would  correspond  to  about 
one-eighth  of  a  grain  of  crystallised  oxalic  acid. 

It  is  difficult  to  state  the  exact  length  of  the  period  after  death, 
at  which  we  may  expect  to  discover  this  poison  in  the  contents 
of  the  stomach.  Having  on  one  occasion  detected  it  in  the  con- 
tents of  the  stomach  of  a  person  who  had  been  poisoned,  I  placed 
the  liquid,  containing  much  blood  and  mucus,  asi-le  for  about 
five  weeks  during  the  summer.  On  re-examining  it  at  the  end 
of  this  period,  it  had  become  highly  putrefied,  ammonia  had  been 
formed,  and  not  a  trace  of  oxalic  acid  could  be  detected.  Never- 
theless, except  when  in  very  small  quantity,  and  under  exposure 
to  extreme  putrefaction,  oxalic  acid  does  not  seem  to  be  liable  to 
disappear  in  contact  with  animal  and  vegetable  substances.  In 
one  experiment  forty  grains  of  oxalic  acid  were  added  to  six 
ounces  of  a  mixture  composed  of  gruel,  porter,  and  albumen. 
The  liquid  was  kept  in  a  bottle  loosely  corked  for  a  period  of 
twelve  years.  After  this  lapse  of  time  the  liquid  was  still  acid, 
and  oxalic  acid  was  readily  detected  in  it.  The  stomach  after 
death  may  contain  no  traces  of  the  poison.  This  will  happen 
when  the  case  is  protracted,  —  vomiting  has  been  urgent,  or  the 
stomach-pump  employed.  On  the  other  hand,  the  poison  may 
be  present,  but  in  an  insoluble  form,  when  lime  or  magnesia  has 
been  given  as  an  antidote.  White  chalky  masses  may  in  this 
case  be  found  adhering  to  the  mucous  surface  of  the  stomach,  or 
subsiding  as  a  sediment  in  the  liquid  contents.  The  analysis 
required  fur  oxalate  of  lime  will  answer  for  the  oxalate  of  mag- 
nesia. 

Oxalate  of  lime.  —  When  oxalic  acid  exists  in  the  stomach 
in  an  insoluble  form,  i.  e.  as  white  chalky  masses  of  oxalate  of  lime, 
the  following  process  may  be  adopted.    The  suspected  oxalate, 
previously  well  washed,  may  be  boiled  for  about  twenty  minutes, 
with  an  equal  weight  of  pure  carbonate  of  potash,  in  distilled 
water.    A  partial  double  decomposition  takes  place  : — theundis-  j 
solved  residue  containing  some  carbonate  of  lime,  and  the  liquid 
some  oxalate  of  potash.    The  liquid  may  be  filtered,  neutralised  \ 
by  diluted  nitric  acid,  and  then  tested  with  the  tests  already  de- 
si  ribed  for  a  soluble  oxalate(ante,  p.  314).    If  there  be  any  desire  \ 
to  determine  the  nature  of  the  alkali  with  which  the  oxalic  acid  { 
is  combined,  some  of  the  sediment  obtained  from  the  liquids,  or 
scraped  from  the  surface  of  the  stomach,  may  be  calcined  on 
platina  foil,  when  caustic  lime  or  magnesia  will  be  left,  easily 
known  from  each  other  by  their  respective  chemical  characters. 

Oxalic  add  contained  in  organic  substances. —  I  am  not  aware 
that  oxalic  acid  has  ever  been  distinctly  found  in  a  free  state  in 
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the  stomach  and  intestines,  excepting  in  those  cases  in  which  it 
has  been  taken  as  a  poison.    Combined  with  lime,  as  oxalate  of 
lime,  it  constitutes  a  well-known  form  of  calculus  found  in  the 
bladder,  and  is  thus  a  product  of  peculiar  chemical  changes  in 
the  body.    In  certain  diseased  conditions  of  the  system,  or  under 
the  use  of  certain  articles  of  diet,  oxalate  of  lime  is  also  freely 
i|  passed,  in  a  microscopically  crystalline  condition,  with  the 
■  urine.    I  once  found  traces  of  this  salt  in  a  calculus  taken 
[I  from  the  intestines,  in  a  fatal  case  of  perforation  :  but  al- 
1 1  though  oxalic  acid  is  thus  produced  in  the  human  body,  it 
I  appears  to  be  immediately  neutralised  and  rendered  harmless 
\\  by  the  base  lime  with  which  it  meets  in  the  secretions.  In 
I  [  two  fatal  cases  of  perforation  of  the  stomach,  reported  by  Mr. 
if  Crisp,  it  is  stated  that  the  fluid  which  had  escaped  from  the 
i  f  stomach  contained  a  small  quantity  of  oxalic  acid.    There  was 
I  no  satisfactory  evidence  as  to  the  mode  in  which  this  acid  found 
t  I  its  way  into  the  organ,  whether  by  morbid  secretion  or  other  - 
|  |  wise  :  hence  it  does  not  appear  to  me  that  the  alleged  discovery 
l!  of  the  acid  in  these  cases  can  offer  any  objection  to  the  statement 
i  here  made. 

Oxalate  of  lime,  it  may  be  remarked,  is  a  large  constituent  of 
I  t  many  dry  lichens  ;  it  also  enters  into  the  composition  of  certain 
\  I  substances  used  for  food  or  medicine  :  e.  g.  the  leaves  and  root 
j;  I  of  the  rhubarb-plant  (Rheum  Hhaponticum),  sorrel,  and  turnips. 
I  j  The  stalks  of  the  leaves  of  the  rhubarb-plant  now  constitute  a 
I  very  common  article  of  food,  and  accidents  are  said  to  have 
I  arisen  from  its  having  been  eaten  in  large  quantity  before  the 
I  leaves  were  fully  developed.  The  following  case  is  quoted  in  the 
\\  Medical  Gazette  from  the  American  Journal  of  Medical 
j  Sciences.  A  family  of  four  persons,  after  eating  very  freely  of 
|  the  leaves  of  the  domestic  rhubarb  or  pie-plant,  boiled  and 
1  served  as  "greens,"  were  all  of  them  shortly  afterwards  seized 
1  with  severe  vomiting.  In  one  of  these  persons  the  attack  was 
1  followed  by  gastritis  ;  but  the  others  recovered  soon  after  the 
J  vomiting.  (Med.  Gaz.  vol.  xxxviii.  p.  40.)  It  is  stated  in  the 
ill  same  journal,  from  an  analysis  by  Dr.  Long,  that  one  pound 
B  of  the  plant  yielded  twenty-four  grains  of  oxalic  acid  ;  but  as 

I  this  is  combined  with  lime,  it  is  not  likely  to  exert  a  poisonous 
if  action.    It  is  a  question  whether,  in  certain  stages  of  its  growth, 

I I  the  oxalic  acid  may  not  be  united  to  potash  as  binoxalate  ; 
(|  for  it  is  not  probable  that  the  quantity  contained  as  oxalate 
:|  j  of  lime,  in  a  moderate  portion  of  the  leaves  of  the  plant,  would 

cause  gastritis. 

[  j     The  proportion  of  oxalic  acid  present  in  the  combined  state 
j  in  the  leaves  and  stalks  of  edible  rhubarb  has  not  been  ac- 
[  I  curately  determined,  and  it  is  probably  liable  to  variation 
according  to  the  stage  of  growth  of  the  plant.    The  root  has 
hitherto  been  chiefly  examined.    Mr.  Quekett  obtained  from 
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the  root  of  Russian  rhubarb  from  35  to  40  per  cent,  of  its 
weight  of  oxalate  of  lime.  (Pereira,  Mat.  Med.  vol.ii.  pt.2,p.488.) 
This  is  an  enormous  proportion.  According  to  another  analysis, 
the  proportion  was  1 1  per  cent.  Dr.  Schossberger,  Avbo  has  more 
recently  investigated  the  subject,  states  that  with  a  large  quan- 
tity of  "sulphate  of  lime,  he  found  but  slight  traces  of  oxalate  of 
lime.  (Pharmaceutical  Journal,  January  1845.)  Mr.  Wilson 
has  shown  experimentally,  that  the  oxalate  of  lime  thus  taken 
into  the  stomach  is  again  rapidly  excreted  by  the  urine,  and  that 
it  does  not  remain  in  the  system.  (Prov.  Med.  Jour.  Sept.  2, 
1846.  p.  414  ;  and  Nov.  11,  537.)  Admitting  that  oxalic  acid 
combined  with  lime  is  a  constituent  of  this  plant  in  variable  pro- 
portion, it  is  difficult  to  comprehend  how  this  can  form  any  ob- 
jection to  the  inference  from  a  medico-legal  analysis  of'  the 
contents  of  the  stomach.  Oxalate  of  lime  can  never  be  found  in 
the  stomach  in  a  case  of  poisoning  by  oxalic  acid,  unless  an 
antidote  of  lime  has  been  given.  But  if  an  antidote  has  been 
used,  there  will  be  evidence  from  symptoms,  and  in  this  case  the 
discovery  of  any  portion  of  oxalic  acid  in  the  stomach  after 
death,  may  perhaps  not  be  at  all  material  : — the  fact  of  poison- 
ing would  be  sufficiently  apparent  from  other  circumstances.  To 
give  this  objection  any  sort  of  force,  it  is  necessary  to  suppose 
that  a  person,  after  having  swallowed  an  enormous  dose  of 
rhubarb,  or  eaten  an  enormous  quantity  of  the  leaves,  is  by  a 
mere  coincidence  seized  with  symptoms  resembling  those  of  poi- 
soning by  oxalic  acid,  and  dies  : — further,  that  on  inspection,  no 
appearances  indicative  of  the  action  of  oxalic  acid,  are  found  in 
the  throat,  gullet,  or  stomach  ;  and  lastly,  that  the  presence  of  a 
small  quantity  of  oxalate  of  lime  in  the  stomach,  is  of  itself 
chemical  evidence  that  the  person  has  died  from  taking  oxalic 
acid!  Such  a  hypothetical  case  appears  tome  to  carry  with 
it  its  own  refutation,  in  the  facts  which  must  necessarily  accom- 
pany it.  The  employment  of  alcohol  in  the  analysis  of  the 
contents  of  the  stomach  will  allow  us  to  separate  any  free  oxalic 
acid  from  oxalate  of  lime,  whether  derived  from  the  use  of  an 
antidote  or  from  any  other  source. 

The  absorbed  acid.  —  Oxalic  acid  is  supposed  to  enter  the 
blood,  and  give  to  it  a  dark  brown  colour.  In  a  case  which  proved 
rapidly  fatal,  where  two  ounces  of  the  poison  had  been  taken,  I 
examined  four  ounces  of  blood  taken  from  the  vena  cava:  but 
not  a  trace  of  oxalic  acid  could  be  detected.  Dr.  Christison 
states  that  he  did  not  succeed  in  detecting  the  poison  in  the 
blood  when  it  had  been  purposely  injected  into  the  femoral  vein 
of  an  animal  which  died  in  thirty  seconds.  Orfila  was  unable  to 
obtain  any  traces  of  it  from  the  livers  or  spleens  of  animals  poi- 
soned by  the  acid.  (Op.  cit.  1,  247.)  These  negative  results  may 
be  explained  by  supposing  either  that  the  poison  is  decomposed  in 
t  he  body,  or  that  the  means  of  separating  it  from  organic  com- 
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pounds  are  not  sufficiently  delicate.    In  two  cases,  leeches,  it  is 
stated,  have  been  killed  by  the  blood  drawn  by  them  from  persons 
who  were  at  the  time  labouring  under  the  effects  of  this  poison. 
This  seems  to  render  it  probable  that  the  blood  is  poisoned,  and, 
indeed,  Orfila  states  that  he  has  succeeded  in  detecting  oxalic 
acid  in  the  urine,  although  not  in  the  solid  organs.  (Op.  cit.  i.  190.) 
i  f  According  to  Wohler,  it  may  be  detected  under  the  form  of 
oxalate  of  lime  in  the  urine  of  animals  to  which  it  has  been  ad- 
I  ministered.   This  fact  should  not  be  lost  sight  of  by  the  medical 
;  i  jurist,  as  the  oxalate  of  lime,  although  frequently  found  in  cer- 
f  tain  states  of  disease,  is  not  a  normal  constituent  of  urine.  The 
\ v  microscope  would  here  render  great  assistance,  as  the  octahedral 
i  f  form  of  the  oxalate  of  lime  deposit  is  peculiar.    It  is  probable 
-  that,  in  acute  cases,  death  is  solely  to  be  ascribed  to  the  ab- 
1  sorption  of  the  poison  and  its  peculiar  action  on  the  blood. 
\  [     On  solid  substances.  —  When  solid  organic  matters,  such  as 
i   cloth,  paper,  or  linen,  are  impregnated  with  oxalic  acid,  proofs  of 
\  j  this  may  be  obtained  by  digesting  the  spots  in  water  and  applying 

i  i  the  usual  tests  to  the  aqueous  solution.    Oxalic  acid  does  not 

I  [  corrode  these  substances  like  a  mineral  acid,  but  it  very  slowly 

I I  produces  orange-coloured  spots  with  a  red  margin  on  black 
cloth,  in  which  respect  it  differs  from  the  other  vegetable  acids. 
This  acid  is  sometimes  used  for  removing  writing-ink  in  cases  of 

I  forgery,  but  in  general  traces  of  iron  are  left  in  the  paper,  and 
the  erasure  may  be  detected  by  wetting  the  paper  with  ferro- 

!  cyanide  of  potassium. 
I  Quantitative  analysis. — The  quantity  of  oxalic  acid  present  in 
ij  [  a  measured  portion  of  any  mixture,  may  be  estimated  by  preci- 
\  pitating  it  entirely  as  oxalate  of  lead.  Fifty  grains  of  the  com- 
t  mercial  crystallised  acid,  when  dissolved  and  precipitated  by 
i|  acetate  of  lead,  gave  115  grains  of  dry  oxalate  of  lead, — so  that 
100  grains  of  oxalate  of  lead  would  represent  43  grains  of  the 
;|  I  crystallised  acid.  The  weight  of  a  teaspoonful  of  the  crystals 
jlwas  found  to  be  76  grains  ;  and  half  an  ounce  of  the  crystals 
)  i  (avoirdupois)  corresponded  to  three  teaspoonfuls  by  measure. 
|     For  an  account  of  Binoxalate  of  Potash,  see  post,  p.  335. 

TARTARIC  ACID. 

ii  Tartaric  acid  has  been  generally  considered  not  to  possess  any 
:  poisonous  properties  ;  but  one  case  at  least  is  on  record,  in  which 

there  was  no  doubt  that  this  acid  acted  as  an  irritant,  and 
destroyed  life.  The  case  referred  to  was  the  subject  of  a  trial 
:t  for  manslaughter  at  the  Central  Criminal  Court,  in  January 
1845.  {Reg.  v.  Watkins.)  The  accused  gave  the  deceased, 
a  man  set.  24,  by  mistake,  one  ounce  of  tartaric  acid  instead 
of  aperient  salts.  The  deceased  swallowed  the  whole,  dis- 
solved in  half  a  pint  of  warm  water,  at  a  dose;  he  immediately 
ixclaimed  that  he  was  poisoned :  he  complained  of  a  burning 
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sensation  in  his  throat  and  stomach,  as  though  he  had  drunk  oil 
of  vitriol,  and  that  he  could  compare  it  to  nothing  hut  being  all 
on  fire.  Soda  and  magnesia  were  administered  with  diluent 
drinks.  Vomiting  set  in,  and  continued  until  death,  which  took 
place  nine  days  afterwards.  On  inspection,  nearly  the  whole  of 
the  alimentary  canal  was  found  highly  inflamed.  The  ac- 
cused admitted  that  he  had  made  a  mistake,  and  tartaric  acid 
was  found  in  the  dregs  of  the  cup.  The  jury  acquitted  the 
prisoner. 

Another  case  of  poisoning  by  this  acid,  with  a  report  of 
the  results  of  analysis,  has  been  published  by  M.  Devergie. 
(Ann.  d'Hyg.,  1851,  ii.  432.)  This  case  gave  rise  to  a  contro- 
versy between  the  late  M.  Orfila  and  M.  Devergie,  the  points  in 
dispute  relating  chiefly  to  the  processes  for  the  detection  of  the 
acid  in  the  stomach  and  tissues.  (See  Ann.  d'Hyg.,  1852,  i. 
199,  382,  and  ii.  230.) 

Dr.  Mitscherlich  has  performed  with  this  acid  a  series  of  ex- 
periments on  animals,  which  tend  to  prove  that  it  is  not  an 
active  poison.    He  found  that  while  the  animal  was  under  the 
influence  of  the  acid  its  breathing  was  accelerated,  and  it  then 
became  laborious  and  slow.    Great  debility  was  a  prominent 
symptom,  and  soon  ended  in  paralysis,  death  being  preceded  by 
Blight  spasms.    He  considered  this  acid  to  be  less  noxious  than 
the  citric.    Half  an  ounce  was  administered  to  a  small  rabbit, 
and  proved  fatal  in  one  hour  ;  three  drachms  killed  a  similar 
animal  in  forty  minutes;  and  two  drachms,  given  to  a  middle- 
sized  animal,  produced  no  effects.    In  the  fatal  cases,  it  was  not 
found  to  excite  inflammation  of  the  small  intestines.  Tartaric 
acid  appears  to  enter  into  the  blood,  and  to  act  by  absorption, 
for  Wohler  detected  it  as  a  tartrate  of  lime  in  the  urine  of 
animals  to  which  he  had  administered  it.    (Med.  Times,  Sept. 
1845,  341.)    Dr.  Christison  states  that  he  has  given  to  cats  one 
drachm  of  this  acid  in  solution,  without  apparently  producing 
any  inconvenience  to  the  animal  !  and  that  a  surgeon  of  his 
acquaintance  had  known  six  drachms  of  tartaric  acid  to  have 
been  taken  by  an  adult,  in  mistake  for  carbonate  of  potash,  with- 
out exciting  unpleasant  symptoms.    (On  Poisons,  227.) 
Treatment. — The  same  as  in  poisoning  by  oxalic  acid. 
Chemical  Analysis. — Tartaric  acid  in  powder  is  known  by 
the  following  characters:— 1.  When  heated  on  platina-foil  it 
burns  with  a  pale  reddish-coloured  flame  evolving  a  peculiar 
odour  and  leaving  an  abundant  residue  of  carbon.    2.  It  forms 
an  acid  solution  in  water,  which  when  moderately  concentrated 
yields  a  granular  precipitate  with  a  few  drops  of  caustic  potash 
slowly  added.    (Bitartrate.)    A  little  alcohol  facilitates  the 
precipitation.    3.  When  a  few  drops  of  the  acid  solution  are 
evaporated  on  glass,  it  crystallises  in  an  irregular  plumose  form. 
4.  The  solution  is  precipitated  white  by  lime  water,  when  the 
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latter  is  added  in  large  quantity ;  —  the  precipitate  being  imme- 
diately dissolved  by  an  excess  of  the  acid.  5.  It  gives  no  pre- 
cipitate, or  only  a  slight  opacity  with  nitrate  of  silver  (thus 
known  from  oxalic  acid).  6.  It  is  not  precipitated  by  chloride 
of  calcium.  7.  When  exactly  neutralised  by  potash,  and  nitrate 
of  silver  is  added,  a  white  precipitate  is  formed,  which  is  imme- 
diately blackened  and  reduced  to  the  state  of  metallic  silver 
on  heating  the  liquid  to  212°.  8.  When  the  powdered  acid 
is  heated  with  strong  sulphuric  acid,  it  is  blackened. 

Organic  mixtures. — If  the  acid  be  not  discovered  in  the  sto- 
mach in  the  state  of  powder  or  crystals,  we  may  digest  the 
contents  in  alcohol,  in  which  the  vegetable  acid  is  quite  soluble. 

For  an  account  of  Bitartrate  of  Potash,  see  p.  336  (post). 


CHAPTER  19. 

poisoning  by  the  alkalies,    potash,  soda,  and  their 

carbonates  —  symptoms        appearances  —  treatment  — 

analysis  —  ammonia  and  carbonate  of  ammonia  (sal 
volatile)  —  chemical  analysis  of  ammonia. 

potash  and  soda. 

Symptoms.  —  The  symptoms  produced  by  potash  and  soda, 
when  taken  in  large  doses  are  so  similar,  that  one  description 
will  serve  for  both.  It  must  be  observed,  that  cases  of  alkaline 
poisoning  are  extremely  rare,  and  have  been,  I  believe,  hitherto 
the  result  of  accident.  The  most  common  form  in  which  these 
poisons  are  met  with,  is  in  the  state  of  pearlash  (carbonate  of 
potash)  and  soap-lees  (carbonate  of  potash  or  soda  mixed  with 
caustic  alkali).  The  patient  experiences,  during  the  act  of  swal- 
lowing, an  acrid,  caustic  taste: — the  alkaline  liquid,  if  sufficiently 
concentrated,  softens  and  corrodes  the  lining  membrane.  There 
is  a  sensation  of  burning  heat  in  the  throat,  extending  down  the 
gullet  to  the  pit  of  the  stomach.  Vomiting  is  not  always  ob- 
served; but  when  it  does  occur,  the  vomited  matters  are  sometimes 
mixed  with  blood  of  a  dark  brown  colour,  and  with  detached 
portions  of  mucous  membrane: — this  effect  depending  on  the 
degree  of  causticity  in  the  liquid  swallowed.  The  surface  is 
cold  and  clammy:  —  there  is  purging,  Mrith  severe  pain  in  the 
abdomen,  resembling  colic.  The  pulse  is  quick  and  feeble.  In 
the  course  of  a  short  time,  the  lips,  tongue,  and  throat  become 
swollen,  soft,  and  red. 
Appearances  after  death  —  There  are  strong  marks  of  the 
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local  action  of  the  poison  on  the  mucous  membrane  of  the  mouth, 
throat,  and  gullet.  This  membrane  has  been  found  softened, 
detached,  and  inflamed  in  patches  of  a  deep  chocolate  colour, — 
sometimes  almost  black.  The  same  appearance  has  been  met 
with  in  the  lining  membrane  of  the  larynx  and  trachea.  The 
stomach  has  had  its  mucous  surface  eroded  in  patches,  and  there 
has  been  partial  inflammation. 

Dr.  Barclay  has  reported  a  case  of  chronic  poisoning  by 
potash,  which  furnishes  a  good  illustration  of  the  after-effects 
and  appearances  caused  by  this  poison.  A  woman,  aged  44, 
was  admitted  into  St.  George's  Hospital,  May  2,  1853,  about 
six  hours  and  a  half  after  she  had  swallowed  a  quantity  of 
American  potash,  —  probably  a  saturated  solution  of  carbonate 
of  potash  (American  pearlash).  She  had  vomited  immediately 
after  taking  it.  The  mouth  and  fauces  were  much  corroded. 
There  was  burning  pain  in  the  throat  and  gullet,  extending 
downwards  to  the  stomach;  but  there  was  no  tenderness  on 
pressure.  Two  days  after  her  admission  there  was  a  little 
vomiting.  The  mucous  membrane,  so  far  as  it  could  be  seen,  was 
destroyed;  there  was  difficulty  of  swallowing,  and  occasionally 
pain  after  food  had  entered  the  stomach.  In  about  a  month  there 
was  frequent  vomiting,  with  pain  on  pressure,  and  constipation; 
when  food  or  medicine  was  taken,  there  was  much  pain  in  the 
stomach,  and  in  a  short  time  the  food  was  ejected.  As  the  case 
progressed  nothing  could  be  retained  on  the  stomach,  and  shortly 
before  death  the  patient  was  supported  only  by  nutritive  in- 
jections. She  died  from  starvation  on  the  8th  July,  about  two 
months  after  taking  the  alkali.  On  inspection,  the  lower  part  of 
the  gullet  was  found  much  contracted,  the  lining  membrane 
entirely  destroyed,  and  the  muscular  coat  exposed.  The  ex- 
ternal coats  were  much  thickened.  The  cardiac  orifice  of  the 
stomach,  where  the  ulceration  ceased,  was  considerably  con- 
tracted. At  the  pyloric  end,  the  mucous  lining  presented  a  large 
and  dense  cicatrix,  obstructing  all  communication  with  the 
duodenum  except  by  an  orifice  no  larger  than  a  probe.  The 
intervening  portion  of  the  stomach  was  healthy,  as  were  also  the 
large  and  small  intestines.  (Med.  Times  and  Gazette,  Nov.  26, 
1853,  p.  554.) 

Orfila  refers  to  two  cases  of  poisoning  by  carbonate  of  potash, 
in  each  of  which  half  an  ounce  of  this  substance  was  taken  by 
mistake  for  aperient  salts.  The  patients,  —  two  young  men,  re- 
covered from  the  first  effects,  but  ultimately  died;  the  one  three 
months,  and  the  other  four  months,  after  the  poison  had  been 
taken.  The  secondary  fatal  effects  appear  to  be  due  to  constant 
purging,  great  irritability  of  the  stomach  leading  to  incessant 
vomiting,  or  loss  of  the  functions  of  this  organ  from  the  destruction 
"i  the  lining  membrane,  and  stricture  either  of  the  gullet  or  of 
the  apertures  of  the  stomach.J— any  of  which  causes  may  prove 
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fatal  at  almost  any  period.    A  fatal  case  of  stricture,  produced 
,  by  soap-lees  after  the  lapse  of  two  years  and  three  months,  is 
reported  by  Dr.  Basham  (Lancet,  March  2,  1850).    The  con- 
stant use  of  the  alkalies  or  their  carbonates  appears  to  be  pro- 
1  ductive  of  latent  mischief :  yet  the  quantity  which  may  be 
f  sometimes  taken  in  divided  doses  without  destroying  life  is 
enormous.    Dr.  Tunstall,  of  Bath,  relates  the  case  of  a  man 
who  for  eighteen  years  had  been  in  the  habit  of  taking  bicar- 
bonate of  soda  to  remove  dyspepsia.  It  is  stated,  that  for  sixteen 
i  years  he  took  two  ounces  of  the  bicarbonate  daily  !   The  man 
died  suddenly,  and  on  examining  the  stomach  it  was  found  to  be 
greatly  distended  and  extensively  diseased,  —  conditions  which 
were  referred  by  Dr.  Tunstall  to  the  action  of  the  carbonate  of 
|  soda  (Med  Times,  Nov.  30,  1850,  p.  564). 

In  a  case  which  occurred  to  Dr.  Deutsch  (Berlin  Med. 
j  Zeitung,  1857,  No.  51),  a  man,  set.  55,  drank  by  mistake  a 
quantity  of  soap -lees,  containing  about  30  per  cent,  of  caustic 
I  potash.    It  was  calculated  that  the  quantity  taken  must  have 
I  contained  half  an  ounce  of  potash,  of  which  a  fourth  part  was 
considered  to  have  reached  the  stomach.    He  was  seen  almost 
immediately.    The  lining  membrane  of  the  mouth  and  throat 
;  had  a  bluish-red  colour,  was  separating  in  shreds,  and  easily  bled 
on  being  touched.  The  man  complained  of  an  insupportable  burn- 
I  ing  pain  extending  from  the  mouth  to  the  stomach,  —  a  nauseous 
taste  and  a  sensation  of  constriction  in  the  gullet.  He  could  not 
swallow  :  any  attempt  at  swallowing  gave  rise  to  constriction  of 
the  throat.    Choking  and  an  inclination  to  vomit  existed,  but 
he  did  not  completely  vomit.    There  was  cold  perspiration,  with 
paleness  t)f  the  face,  —  collapsed  features,  slight  convulsions, — 
hiccough,  and  a  rapid,  small,  thready  pulse.    The  abdomen  was 
I   distended  and  tender  to  the  touch.    The  taking  of  liquids  pro- 
I   duced  vomiting  of  bloody  shreds  of  mucous  membrane.  In  eight 
I   days  the  inflammation  was  reduced.    After  six  weeks  there  was 
I   still  difficulty  of  swallowing  :  this  increased,  and  the  man  died 
from  starvation  twenty-eight  weeks  after  he  had  swallowed  the 
alkali.    On  inspection,  the  throat  and  upper  part  of  the  gullet 
presented  nothing  abnormal;  but  the  gullet  became  thicker  and 
|    more  contracted  as  it  descended  to  the  stomach,  so  that  the 
opening  into  the  stomach  would  scarcely  admit  a  crow-quill. 
This  was  owing  to  a  thickening  of  the  mucous  membrane.  The 
muscular  coat  had  almost  disappeared.  The  stomach  was  empty, 
small,  contracted,  and  bloodless,  but  free  from  any  organic 
changes  (Med.  Times  and  Gaz.  May  22,  1857,  p.  537). 

Fatal  dose  and  period  of  death. — The  earliest  fatal  case  which 
I  have  found  reported,  is  that  of  a  boy,  who  died  in  three  hours 
after  swallowing  three  ounces  of  a  strong  solution  of  carbonate 
of  potash.  In  another  case,  which  occurred  in  1835,  a  child  aged 
3  years,  took  a  small  quantity  of  pearlash,  which  had  deli- 
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quesced,  and  died  in  twenty-four  hours.  Death  was  caused  in 
this  instance  by  the  inflammation  induced  in  the  larynx,  causing 
an  obstruction"  to  breathing.  In  this  respect,  the  caustic  alkalies 
may  destroy  life  like  the  mineral  acids,  —  by  the  local  effects  on 
the  air-passages.  In  an  instance  which  was  communicated  to 
me,  a  lady  swallowed,  by  mistake,  one  ounce  and  a  half  of  the 
common  solution  of  potash  of  the  shops,  which  contains  about 
live  per  cent,  of  caustic  alkali.  She  recovered  from  the  first 
symptoms  of  irritation,  but  died  seven  weeks  afterwards,  from 
pure  exhaustion,  —  becoming  greatly  emaciated  before  her 
death. 

Treatment. —  We  may  administer  freely,  water  containing 
acetic  or  citric  acid  dissolved,  —  lemon-juice,  or  the  juice  of 
oranges.  Demulcent  drinks,  as  albumen,  milk,  gruel,  or  barley- 
water,  will  also  be  found  serviceable.  The  free  exhibition  of  oil 
has  also  been  found  useful. 

Chemical  analysis.—  Caustic  potash  and  soda  are  known  from 
their  respective  carbonates  by  giving  a  brown  precipitate  with  a 
solution  of  nitrate  of  silver.  The  carbonates,  on  the  other  hand, 
yield  a  whitish-yellow  precipitate.  Caustic  potash  is  known 
from  caustic  soda  by  the  following  characters.  1.  Its  solution, 
when  not  too  much  diluted  with  water,  is  precipitated  of  a 
canary-yellow  colour,  by  bichloride  of  platina.  2.  It  is  pre- 
cipitated in  granular  white  crystals,  on  the  addition  of  an  excess 
of  a  strong  solution  of  tartaric  acid.  This  test  answers  better  by 
adding  the  alkali  gradually  to  the  acid  ;  —  and  by  the  addition  of  a 
little  alcohol  to  the  mixture.  Caustic  soda  is  not  precipitated  by 
cither  of  these  tests,  which  will  serve  equally  to  distinguish  the 
salts  of  potash  from  those  of  soda,  if  we  except  the  binoxalate  and 
bitartrate  of  potash,  which,  from  being  but  little  soluble  in  water, 
are  not  precipitated.  3.  If  we  neutralise  the  two  alkalies  by 
diluted  nitric  acid,  and  crystallise  the  liquid  on  a  slip  of  glass, 
should  the  alkali  be  potash,  the  crystals  will  be  in  the  form  of 
long  slender  fluted  prisms ;  if  soda,  of  rhombic  plates.  4.  A 
line  platina  wire  may  be  dipped  into  the  alkaline  liquid,  and 
then  dried  by  holding  it  above  the  flame  of  a  spirit-lamp.  In 
this  way,  a  thin  film  of  solid  alkali  is  obtained  on  the  wire.  On 
introducing  this  into  the  colourless  part  of  the  flame,  if  it  be 
potash,  the  flame  will  acquire  a  rose  or  lilac  colour  ;  if  soda,  a 
rich  yellow  colour.  This  test  applies  to  the  salts  of  the  two 
alkalies.  Care  must  be  taken  that  the  platina  wire  is  perfectly 
clean.  "When  the  quantity  of  alkali  or  alkaline  salt  is  large,  the 
experiment  maybe  performed  in  a  platina  capsule,  alcohol  being 
added  to  the  salt,  and  the  mixture  boiled. 

The  carbonates  of  potash  are  known  from  those  of  soda  by  the 
above  tests.  The  carbonate  is  known  from  the  bicarbonate  of 
either  alkali,  by  the  fact  that  the  former  yields  immediately  a 
white  precipitate,  with  a  solution  of  sulphate  of  magnesia,  while 
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the  latter  is  unaffected  by  this  test  until  the  mixture  is  heated. 
It  is  important  for  the  analyst  to  remember  that  caustic  potash 
and  soda,  their  respective  carbonates,  and  the  sesquicarbonate  of 
ammonia,  are  often  contaminated  with  oxide  of  lead,  and  give  a 
black  precipitate  with  sulphuretted  hydrogen  or  hydrosulphuret 
of  ammonia.  This  happens  whenever  the  solutions  of  these  salts 
have  been  kept  in  flint-glass  bottles. 

In  liquids  containing  organic  matter. — Such  liquids  are  frothy  : 
they  possess  an  alkaline  reaction,  a  peculiar  alkaline  odour,  and 
are  unctuous  to  the  feel.  Potash  and  soda  soften  and  dissolve 
most  kinds  of  animal  and  vegetable  matter.  They  also  act 
upon  woollen  articles  of  clothing.  If  the  organic  liquid  be 
highly  alkaline,  and  gives  out  no  odour  of  ammonia,  either  by 
itself  or  on  distilling  a  portion  of  it  with  caustic  potash,  the 
alkali  may  be  either  potash  or  soda,  or  their  carbonates.  The 
latter  would  be  known  by  the  liquid  effervescing  on  adding  a 
portion  of  it  to  an  acid.  The  organic  liquid  may  be  evaporated 
to  dryness,  then  heated  to  char  the  animal  and  vegetable  matter, 
and  the  alkali  will  be  recovered  from  it  in  the  state  of  carbonate 
by  digesting  the  residuary  ash  in  distilled  water.  Any  caustic 
alkali  may  be  effectually  separated  by  digesting  the  incinerated 
residue  in  pure  alcohol.  It  has  been  also  recommended  to 
neutralise  by  muriatic  acid,  to  evaporate,  incinerate,  and  procure 
the  alkali  for  analysis  in  the  state  of  chloride.  Mere  traces  of 
these  alkalies  furnish  no  evidence  of  poisoning,  since  all  the 
animal  liquids  and  solids  yield  soda,  and  many  of  them  potash. 
In  no  case  will  the  discovery  of  the  alkalies  be  any  proof  of 
poisoning,  unless  the  alkali  be  in  large  quantity,  and  the  marks 
of  its  action  be  apparent  in  the  throat  and  stomach. 

If  the  alkali  be  ammonia,  this  will  be  announced  by  the  odour, 
and  it  may  then  be  obtained  by  distillation.  If  it  be  in  small 
proportion,  this  can  afford  no  evidence  of  poisoning  ;  since  many 
animal  fluids  contain  ammonia,  and  in  those  which  do  not 
contain  it,  it  is  easily  generated  either  by  spontaneous  decom- 
position, or  sometimes  even  by  the  heat  required  for  distillation 
with  potash.  Should  the  alkali  be  in  large  quantity,  this  is  no 
evidence  of  poisoning  by  it,  unless  we,  at  the  same  time,  discover 
obvious  marks  of  its  local  action  on  the  mouth,  throat,  gullet, 
and  stomach. 

Absorption.  —  According  to  the  experiments  of  Orfila,  potash 
is  absorbed  and  conveyed  into  the  blood.  The  alkali  is  elimi- 
nated by  the  urine,  which  is  thereby  rendered  alkaline.  When 
he  gave  about  one  drachm  of  potash  to  dogs,  the  presence  of 
this  alkali  was  detected  after  the  lapse  of  six  hours  in  the  liver, 
spleen,  and  kidneys.  Owing  to  the  solvent  action  of  this  poison 
on  fibrin  and  albumen,  the  blood,  although  it  may  be  darker  hi 
colour,  is  never  found  coagulated  in  the  vessels  after  death. 
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AMMONIA. 

Vapour. —  The  vapour  of  strong  ammonia  is  poisonous.  It 
may  destroy  life  by  producing  violent  inflammation  of  the  larynx 
and  of  the  lunga  The  vapour  produces  a  feeling  of  choking  with 
a  sense  of  great  heat  in  the  throat  :  it  appears  to  suspend  the 
power  of  breathing,  and  the  pain  and  heat  in  the  throat  remain 
for  a  lung  time.  The  vapour  is  often  most  injudiciously  employed 
to  rouse  persons  from  a  fit.  A  case  is  on  record,  of  an  epileptic 
having  died,  under  all  the  symptoms  of  croup,  two  days  after 
the  application  of  the  vapour  of  strong  ammonia  to  his  nostrils. 
A  singular  case  of  recovery  from  the  poisonous  effects  of  this 
vapour,  by  Dr.  Souchard,  will  be  found  reported  in  the  Annales 
d'Hygiene  (1841,  vol.  i.  p.  219). 

Symptoms  and  appearances. — Astrong  solution  of  ammonia  pro- 
luces  symptoms  similar  to  those  described  in  speaking  of  potash. 
The  only  difference  observed  is,  that  the  sense  of  heat  and  burning 
pain  in  the  throat  and  stomach  is  much  greater.  Cases  of  this 
form  of  poisoning  are  rare.  Dr.  Souchard  relates  an  instance 
which  occurred  in  France,  where  a  boy,  only  6  years  old, 
poisoned  his  younger  sister  by  pouring  several  teaspoonfuls  of 
strong  solution  of  ammonia  down  her  throat.  In  the  following 
instance  of  poisoning  by  ammonia,  the  exact  quantity  taken 
was  unknown,  but  the  solution  was  sufficiently  strong  to  act 
chemically  on  the  mouth.  A  woman,  a3t.  24,  swallowed  about 
half  a  wineglassful  of  a  mixture  containing  a  large  quantity  of 
strong  solution  of  ammonia  put  into  it  by  mistake.  She  immedi- 
ately fell  backwards  in  a  state  of  insensibility,  and  appeared  as  if 
choked.  When  seen  about  six  hours  after  the  accident,  she  com- 
plained of  severe  burning  pain  down  her  throat  and  in  the 
stomach,  which  was  tender  on  pressure.  There  was  great  de- 
bility, the  voice  was  reduced  to  a  whisper,  and  the  countenance  ex- 
pressed anxiety.  There  was  also  great  difficulty  of  swallowing,  the 
pupils  were  widely  dilated,  the  breathing  was  difficult,  the  tongue 
coated  with  a  white  fur,  painful,  and  tender  ;  two  or  three  patches 
of  its  mucous  membrane  had  peeled  off,  and  there  were  convulsive 
twitches  of  the  right  arm.  Diluted  vinegar  and  other  remedies 
were  employed,  but  the  patient  did  not  entirely  recover  from  the 
effects  until  after  the  lapse  of  ten  days.  On  the  fifth  day  there 
were  still  great  pain  and  tenderness  in  the  abdomen.  (Case  by 
Mr.  Wilkins,  Lancet,  April  4,  1846,  p.  385.)  A  case  is  referred 
to  in  the  Journal  de  Pharmacie  (Oct.  1846,  p.  285),  in  which 
from  one  to  two  drachms  of  ammonia,  unknowingly  administered, 
earned  death.  There  was  violent  vomiting,  with  bloody  purging; 
and,  on  inspection,  blood  was  found  effused  in  the  intestines. 

■  ^'.-i-  ;i  remarkably  lluid  state  of  the  blood  in  the  body. 
In  another  instanee,  a  man  walked  into  a  druggist's  shop,  and 
asked  for  a  small  quantity  of  ammonia  to  take  some  spots  out  of 
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his  clothes.  The  druggist  poured  about  a  teaspoonful  and  a  half 
into  a  glass.  The  man  suddenly  swallowed  it,  and  fell  instantly 
to  the  ground.  He  soon  afterwards  died,  complaining  of  the 
most  excruciating  pain.  (Journal  de  Chimie  Medicale,  1845, 
531.) 

In  August  1854,  a  woman  swallowed  ten  drachms  of  a  solution 
of  ammonia  (strength  not  stated);  she  threw  the  glass  from  her 
and  rushed  into  an  adjoining  room.  When  seen  by  a  medical 
man  she  was  in  a  sitting  position,  having  on  her  knees  a  basin 
containing  a  large  quantity  of  stringy  salivary  fluid,  with  a  few 
streaks  of  blood.  Her  face  was  pale,  the  eyes  were  haggard  and 
injected,  the  lips  presented  much  swelling,  and  also  redness, 
which  extended  to  the  mouth  and  throat.  There  was  entire 
loss  of  voice.  There  was  pain  in  the  pharynx  and  stomach. 
The  pulse  was  slow,  and  the  limbs  were  cold.  Some  spoonfuls 
of  vinegar  were  given,  but  were  swallowed  with  difficulty.  The 
pain  in  the  stomach  was  severe,  and  was  increased  on  pressure. 
A  draught  of  cold  milk,  which  happened  to  be  at  hand,  was 
given  to  the  woman,  and  produced  relief.  The  loss  of  voice 
and  the  inability  to  swallow  lasted  three  days  :  a  large  quantity 
of  saliva  with  a  bloody  membrane  was  thrown  off ;  the  pain  in 
the  stomach  continued.  The  patient  recovered  in  a  week. 
(L'Union  Medicale,  Fev.  19,  1857  ;  Brit,  and  For.  Med.  Rev. 
1857,  Vol.  xix.  p.  500.) 

A  man,  set.  40,  had  been  in  the  habit  of  taking  one  drachm  of 
solution  of  ammonia  diluted  with  water  to  relieve  his  breathing. 
In  June  1857,  he  took  into  his  mouth  by  accident  an  ounce  of 
hartshorn  spirit.  He  suddenly  called  for  water  and  quickly 
ejected  the  fluid.  He  was  immediately  seized  with  intense  burn- 
ing pain  and  a  feeling  of  suffocation.  He  thought  that  none  of  the 
fluid  had  reached  the  stomach.  No  antidote  was  administered.  In 
two  hours  he  was  seen  labouring  under  the  following  symptoms: 
countenance  suffused, — lips  livid, — breathing  stridulous, — aspect 
anxious, — legs  cold,  —  beating  the  bed-clothes  with  his  hands 
(malleatio  !),  pulse  100, — the  inside  of  the  mouth,  tongue,  and 
throat,  so  far  as  could  be  seen,  red,  raw,  and  fiery-looking.  There 
was  pain  referred  to  the  larynx,  but  no  pain  in  the  stomach,  even 
on  pressure :  there  was  no  thirst.  The  symptoms  of  injury  to  the 
respiratory  organs  were  the  most  marked.  Under  these  he 
sank  on  the  twentieth  day  from  laryngismus  stridulus.  (Ed. 
Med.  Journ.  Sept.  1857,  p.  236.  Case  by  Dr.  Paterson.) 

Serious  injury  to  the  organs  of  respiration  is  frequently  the  result 
of  the  local  action  of  this  poison,  as  in  the  following  case,  which 
was  referred  to  me  for  examination  by  my  colleague,  Mr.  Hilton, 
in  May  1857: — A  gentleman  liable  to  attacks  of  fainting  died  in 
three  days,  after  swallowing  a  quantity  of  a  liquid  administered 
to  him  by  his  son.  This  liquid,  which  was  at  the  time  believed 
to  be  sal  volatile,  was,  in  fact,  a  strong  solution  of  ammonia. 
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The  deceased  complained  immediately  of  a  sensation  of  choking 
and  strangling  in  the  act  of  vomiting.  Symptoms  of  difficulty 
of  breathing  set  in,  with  other  signs  of  irritation  in  the  throat 
and  stomach.  The  mucous  membrane  of  the  mouth  and  throat 
was  corroded  and  dissolved;  and  it  was  evident  that  the  liquid 
had  caused  great  local  irritation.  The  difficulty  of  breathing 
was  such  as  to  threaten  suffocation,  and  at  one  time  it  was 
thought  that  an  operation  must  be  resorted  to.  The  state  of  the 
patient,  however,  precluded  its  performance,  and  he  died  on  the 
third  day.  On  inspection,  the  viscera  presented  strong  marks  of 
corrosion.  The  covering  of  the  tongue  was  softened  and  had 
peeled  off;  the  lining  membrane  of  the  trachea  and  bronchi  was 
softened  and  covered  with  layers  of  false  membrane, — the  result 
of  inflammation, — the  larger  bronchial  tubes  were  completely 
obstructed  by  casts  or  cylinders  of  this  membrane.  The  lining 
membrane  of  the  gullet  was  softened,  and  at  the  lower  part  near 
its  junction  with  the  stomach,  the  tube  was  completely  dissolved 
and  destroyed.  There  was  an  aperture  in  the  stomach  in  its 
anterior  wall,  about  one  inch  and  a  half  in  diameter;  the  edges 
soft,  ragged,  and  blackened,  presenting  an  appearance  of  solu- 
tion. The  contents  of  the  stomach  had  escaped.  On  the  inside, 
the  vessels  were  injected  with  dark-coloured  blood,  and  there 
were  numerous  small  effusions  of  red  blood  in  various  parts  of  the 
mucous  membrane.  The  coats  were  thinned  and  softened  at 
the  seat  of  the  aperture.  The  blackened  and  congested  appear- 
ance somewhat  resembled  that  which  is  seen  in  poisoning  by 
sulphuric  or  oxalic  acid.  The  mucous  matter  on  the  coats  of 
the  stomach  was  feebly  acid.  No  poison  of  any  kind  Avas  found  i 
in  the  layer  of  mucus,  or  in  the  coats.  There  was  not  in  any 
part  the  slightest  trace  of  ammonia, — the  poison  which  had  caused 
the  mischief.  The  deceased  had  lived  three  days:  remedies  had 
been  used,  and  every  trace  of  ammonia  had  disappeared.  The 
immediate  cause  of  death  was  an  obstruction  of  the  air  tubes, 
as  a  result  of  inflammation,  caused  by  the  irritant  action  of  the 
poison.  It  was  quite  obvious  that  a  quantity  of  the  liquid  had 
entered  the  windpipe.  The  perforation  of  the  stomach  had 
probably  taken  place  shortly  before  death,  or  there  would  have 
been  marks  of  peritonitis.  The  injury  to  the  stomach  and 
oesophagus  would  have  been  sufficient  to  cause  death,  even  sup- 
posing that  the  liquid  had  not  penetrated  to  the  lungs. 

Fatal  dose. — The  effects  will  depend  more  on  the  amount  of 
injury  to  the  air-passages  and  the  stomach,  than  on  the  precise 
quantity  taken.  Death  may  be  a  very  rapid  result  of  the  action 
of  this  poison. 

The  treatment  in  these  cases  must  vary  with  the  symptoms. 
Acetic  acid  and  water,  or  milk  with  barley-water,  may  be  given 
if  the  power  of  swallowing  should  exist. 
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CARBONATE  OF  AMMONIA.     HARTSHORN.     SAL  VOLATILE. 

Symptoms  and  appearances.  —  The  solution  of  this  salt  (sal 
volatile)  is  probably  more  active  as  a  poison  than  is  commonly 
supposed.  The  following  case  occurred  in  1832  : — A  man  in  a 
fit  of  passion  swallowed  about  five  fluid-drachms  of  a  solution  of 
sal  volatile.  In  ten  minutes  he  was  seized  with  stupor  and  in- 
sensibility ;  but,  upon  the  application  of  stimulant  remedies,  he  re- 
covered. He  suffered  for  some  time  afterwards  from  severe  irri- 
tation about  the  throat  and  gullet.  Dr.  Iliff  met  with  the  case  of  a 
boy,  xt.  2  years,  who  swallowed  about  half  an  ounce  of  spirit  of 
hartshorn.  He  immediately  screamed,  and  was  very  sick,  bringing 
up  at  first  stringy  mucus,  at  first  of  a  light,  and  afterwards  of  a 
dark  colour.  The  lips  were  swollen — the  breathing  hard, 
hurried,  and  somewhat  obstructed.  There  was  perfect  sensibility. 
The  fore  part  of  the  mouth  was  but  little  affected :  there  was 
pain  and  difficulty  in  swallowing.  The  most  urgent  symptoms 
were  connected  with  the  lungs  and  air-passages.  In  three  days 
the  boy  recovered.  (Lancet,  Dec.  1.  1849,  p.  575.) 

In  a  paper  above  referred  to,  Dr.  Barclay  relates  the  case  of  a 
female,  set.  19,  who,  while  in  a  state  of  unconsciousness,  was 
made  to  swallow  a  quantity  of  hartshorn.  She  felt  a  severe  pain 
in  the  stomach  immediately  afterwards,  and  in  about  an  hour 
she  vomited  some  blood.  This  vomiting  of  blood  continued  for 
several  days.  These  symptoms  were  followed  by  great  irrita- 
bility of  the  stomach,  and  the  constant  rejection  of  food.  There 
was  obstinate  constipation  of  the  bowels,  with  great  emaciation 
and  loss  of  strength.  She  died  in  about  three  months  from  the 
time  at  which  she  had  swallowed  the  alkaline  poison.  On  in- 
spection, the'gullet  was  found  healthy  ;  the  orifice,  at  its  junction 
with  the  stomach,  was  slightly  contracted.  The  pyloric  opening 
was  contracted  to  the  size  of  a  crow-quill,  and  the  coats  were 
thickened.  On  the  posterior  wall  of  the  stomach,  there  was  a 
dense  cicatrix  of  the  size  of  half  a  crown,  and  from  this  point 
fibrous  bands  ramified  in  various  directions.  The  duodenum 
and  other  parts  of  the  intestinal  canal  were  healthy.  (Med. 
Times  and  Gazette,  Nov.  26,  1853,  p.  554.)  A  case  occurred  to 
Mr.  Procter,  in  May,  1852,  in  which  a  woman  gave  to  her  infant, 
4  weeks  old,  a  teaspoonful  of  hartshorn  of  the  strength  of 
about  nine  per  cent.  The  child  became  more  and  more  depressed, 
and  died  thirty-six  hours  after  taking  the  liquid.  There  was  no 
vomiting  or  purging,  and  the  mouth  and  throat  presented  no 
excoriation ;  there  was,  however,  slightly  increased  redness  of  the 
lining  membrane.    An  examination  after  death  was  not  made. 

The  salts  of  ammonia  are  not  often  used  by  persons  who  are 
intent  upon  suicide  or  murder,  but  there  is  one  instance  on  record 
in  which  a  man  was  tried  for  the  murder  of  a  child  by  ad- 
ministering to  it  spirits  of  hartshorn.    (Regina  v.  Hat/don, 
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Somerset  Spring  Assizes,  1845.)  Of  the  action  of  the  other  com- 
pounds of  ammonia  on  man,  nothing  is  known. 

Chemical  analysis. — The  three  alkalies — potash,  soda,  and 
ammonia,  are  known  from  the  solutions  of  the  alkaline  earths  by 
the  fact,  that  they  are  not  precipitated  by  a  solution  of  carbonate 
of  potash.  They  all  three  possess  a  powerful  alkaline  reaction 
on  test  paper,  which,  in  the  case  of  ammonia,  is  easily  dissipated 
by  heat.  Ammonia  is  immediately  known  from  potash  and  soda 
by  its  odour  and  volatility.  If  the  solution  in  water  be  very 
dilute,  the  odour  may  be  scarcely  perceptible.  The  alkali  may 
then  be  discovered,  provided  we  have  first  assured  ourselves,  by 
evaporating  to  dryness  a  portion  of  the  liquid,  that  other  alkalies 
and  alkaline  salts  are  absent.  By  adding  to  the  solution  a 
mixture  of  arsenious  acid  and  nitrate  of  silver,  the  well-known 
yellow  precipitate  of  arsenite  of  silver  will  be  instantly  produced. 
The  same  result  takes  place  when  a  carbonate  (even  bicarbonate 
of  lime)  is  present ;  but  if  a  carbonate  or  other  salt  existed  in 
the  liquid,  it  would  be  left  on  evaporation.  In  addition  to  these 
characters,  ammonia  redissolves  the  brown  oxide  of  silver,  which 
it  precipitates  from  the  nitrate,  while  potash  and  soda  do  not. 
(For  the  detection  of  ammonia  in  organic  mixtures,  see  ante,  p.  329.) 
The  carbonate  of  ammonia  may  be  known  from  other  salts  by 
its  alkaline  reaction,  its  odour,  and  its  entire  volatility  as  a  solid  : 
— from  pure  ammonia — 1.  By  its  solution  effervescing  on  being 
added  to  an  acid  ;  2.  By  its  yielding  an  abundant  white  preci- 
pitate with  a  solution  of  chloride  of  calcium  ;  — from  the  carbo- 
nates of  potash  and  soda,  among  other  properties — 1.  By  its 
giving  no  precipitate  with  a  solution  of  the  sulphate  of  mag- 
nesia ;  2.  By  the  rich  violet  blue  solution  which  it  forms  when 
added  in  excess  to  a  weak  solution  of  sulphate  of  copper  ;  3.  By 
its  odour  and  volatility. 

[Spirit  of  hartshorn  is  a  name  applied  either  to  ammonia,  car- 
bonate of  ammonia,  or  a  mixture  of  the  two.] 


CHAPTER  20. 

POISONING  BY  THE  ALKALINE  SALTS.     BINOXALATE  OF  POTASH 
(SALT    OF    SORREL)  —  BITARTRATE    OF    POTASH    (CREAM  OF 

TARTAR)  —  NITRATE   OF   POTASH  SULPHATE   OF  POTASH  

SULPHATE  OF  ALUMINA  AND  POTASH  (ALUM). 

Some  of  the  alkaline  salts  have  been  found  to  exert  an  irritant 
action  on  the  system.  The  pure  alkalies  and  their  carbonates 
have  a  corrosive  (chemical)  action  when  concentrated,  but  they 
operate  as  irritants  when  diluted.  The  salts  about  to  be  described 
are  not  very  energetic  poisons,  and,  with  one  or  two  exceptions,  re- 
quire to  be  given  in  large  doses  in  order  to  produce  noxious  effects. 
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BINOXALATE  OF  POTASH  (SALT  OF  SORREL). 

The  poisonous  effects  of  this  salt  entirely  depend  on  the  oxalic 
acid  which  it  contains.  It  is  much  used  for  the  purpose  of 
i  bleaching  straw  and  removing  ink-stains — being  sometimes  sold 
|  under  the  name  of  essential  salt  of  lemons.  The  smallest  quantity 
retailed  to  the  public  is  a  quarter  of  an  ounce,  and  for  this  three- 
halfpence  is  charged.  Its  poisonous  properties  are  not  commonly 
known,  or  no  doubt  it  would  be  frequently  substituted  for  oxalic 
acid.  Out  of  three  cases  of  poisoning  by  this  substance  two 
I  proved  fatal,  while  in  the  third  the  patient  recovered. 

Symptoms  and  appearances. — In  the  case  of  recovery,  a  young 
|  lady,  ajt.  20,  swallowed  an  ounce  of  the  salt  dissolved  in  warm 
|  water.  She  was  not  seen  by  any  one  for  an  hour  and  a  half:  she 
I  was  then  found  on  the  floor,  faint  and  exhausted,  having  pre- 
|  viously  vomited  considerably.  There  was  great  depression,  the 
skin  cold  and  clammy,  the  pulse  feeble,  and  there  was  a  scalding 
sensation  in  the  throat  and  stomach.  There  was  also  continued 
shivering.  Proper  medical  treatment  was  adopted,  and  she 
recovered  in  two  days,  —  still  suffering  from  debility  and  great 
irritation  of  the  stomach.  During  the  state  of  depression,  it 
was  remarked  that  the  whites  of  the  eyes  were  much  reddened, 
and  the  pupils  dilated.  There  was  great  dimness  of  vision. 
(Med.  Gaz.  xxvii.  480.)  In  another  of  the  cases, —  a  lady  re- 
cently confined  took  by  mistake  half  an  ounce  of  the  binoxalate, 
instead  of  cream  of  tartar.  She  had  scarcely  swallowed  the 
draught,  when  she  was  seized  with  violent  pain  in  the  abdomen 
and  convulsions  :  she  died  in  eight  minutes.  On  inspection,  the 
mucous  membrane  of  the  stomach  and  small  intestines  was  found 
inflamed.  (Ann.  d'Hyg.,  Avril  1842.)  In  the  third  case,  a  tea- 
spoonful  of  this  salt  was  taken  for  three  successive  mornings:  — 
it  produced  severe  vomiting ;  and  about  an  hour  after  the  third 
dose,  the  patient  expired.  We  learn  from  these  cases,  that  this 
salt  is  poisonous,  destroying  life  almost  as  rapidly  as  oxalic  acid 
[itself;  and  that  in  the  symptoms  which  it  produces,  it  closely 
resembles  that  poison.  In  the  second  case,  it  destroyed  life  in 
so  short  a  time  as  eight  minutes ;  but  probably  the  fatal  effects 
were  in  this  instance  accelerated  by  the  debilitated  state  of  the 
person  who  took  it. 

Chemical  analysis. —  The  solid  salt  is  commonly  seen  in  the 
form  of  a  crystalline  powder,  or  loosely  crystallised  in  masses. 
It  is  not  very  soluble  in  cold  water,  easily  taken  up  on  boiling,  but 
reprecipitated  in  great  part  on  cooling.  Its  solution  might  be 
readily  mistaken  for  oxalic  acid;  for,  1st,  it  has  an  acid  reaction; 
and  2nd,  it  is  precipitated  by  nitrate  of  silver  and  sulphate  of 
lime,  like  oxalic  acid;  but  with  respect  to  the  latter  test,  the  pre- 
cipitation, although  more  slowly  produced,  is  much  more  copious. 
It  is  known  from  oxalic  acid  —  I.  By  its  crystalline  form,  which, 
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as  seen  in  a  few  drops  evaporated  on  glass,  is  plumose ;  and  2. 
By  heating  a  portion  on  platina-foil.  While  oxalic  acid  is  vo- 
latile, the  binoxalate  leaves  an  ash,  which,  when  sufficiently  cal- 
cined, is  alkaline,  and  it  may  be  proved  to  contain  potash  by  its 
being  dissolved,  with  effervescence,  by  diluted  nitric  acid,  and 
forming  nitrate  of  potash.  There  is  one  vegetable  salt  for  which 
it  has  been  fatally  mistaken,  namely,  bitartrate  of  potash,  or  cream 
of  tartar.  This  latter  is  known  by  its  diluted  solution  not  being 
precipitated  by  the  sulphate  or  any  salt  of  lime;  and  by  its  being 
rendered  only  milky  or  turbid  on  the  addition  of  nitrate  of  silver. 
Lime-water  furnishes  a  ready  means  of  distinguishing  these  two 
salts.  It  precipitates  both  of  them  white,  but  the  precipitate 
from  the  bitartrate  of  potash  is  redissolved  on  adding  to  it  a  small 
quantity  of  a  solution  of  tartaric  acid,  while  that  from  the  binoxalate 
is  not  redissolved.  It  may  be  as  well  to  mention  another  simple 
means  of  distinction, — the  colour  of  ink  is  immediately  discharged 
by  warming  it  with  a  few  grains  of  binoxalate,  but  is  unaffected 
by  the  bitartrate  of  potash. 

///  organic  mixtures  the  process  is  the  same  as  for  oxalic  acid 
itself.  (See  p.  316.)  Although  the  salt  is  a  natural  constituent 
of  sorrel,  this  vegetable  is  rarely  used  as  an  article  of  food  in 
England,  and  then  only  in  small  quantity.  According  to  Mit- 
scherlich,  the  proportion  of  binoxalate  is  only  0*75  per  cent,  of 
the  weight  of  the  fresh  plant,  or  3*75  per  cent,  of  the  juice;  hence 
one  ounce  of  fresh  sorrel  will  yield  but  little  more  than  three 
grains  of  the  salt.  The  objection  suggested  by  Orfila,  that  the 
salt  found  in  a  dead  stomach  might  be  due  to  the  presence  of 
sorrel  taken  in  soup,  is  therefore  inadmissible,  except  where  the 
salt  is  found  in  traces,  and  no  symptoms  of  poisoning  have 
existed. 

BITARTRATE  OF  POTASH.     (CREAM  OF  TARTAR.  ARGOL.) 

Sytvptoms  and  appearances.  —  This  salt  has  proved  fatal  in  at 
least  one  instance,  although  it  is  not  commonly  regarded  as  a 
poison.  The  case  occurred  in  this  metropolis,  in  1837,  and  is  re- 
ported by  Mr.  Tyson.  A  man,  aged  37,  took  four  or  five  table- 
spoonfuls  of  cream  of  tartar.  He  was  seized  with  violent  vomit- 
ing and  purging.  There  was  pain  in  the  abdomen,  thirst,  feeble 
pulse,  and  the  thighs  and  legs  appeared  paralysed.  The  fluid 
vomited  was  of  a  dark-green  colour,  and  the  motions  had  the 
colour  of  coffee-grounds.  Death  took  place  in  about  forty-eight 
hours.  On  inspection,  the  mucous  membrane  of  the  stomach  and 
duodenum  was  found  highly  inflamed,  the  cardiac  portion  of  the 
former  being  of  a  deep  red  colour,  with  some  spots  of  black  ex- 
travasation. The  stomach  contained  a  thick  brown  fluid,  coloured 
by  bile.  The  whole  of  the  intestinal  canal  was  more  or  less 
inflamed.  According  to  Wohler,  this  salt  passes  off  by  the  urine, 
under  the  form  of  carbonate  of  potash,  the  secretion  being  alka- 


£EEAM  OF  TARTAR.  SALTPETRE. 


337 


line.    Bclloc  relates  a  case  of  alleged  poisoning  by  Rochelle  salt, — 
[  the  compound  tartrate  of  potash  and  soda.    The  circumstances, 
however,  render  his  statement  somewhat  doubtful.    (Cours  de 
Med.  Leg.  139.) 

Chemical  analysis. —  Cream  of  tartar  is  commonly  seen  in  the 
form  of  a  white  powder.    It  is  sparingly  soluble  in  cold  water, 
producing  a  slightly  acid  solution.    If  the  powder  be  heated  on 
i  platina  foil,  it  is  converted  to  carbon  and  carbonate  of  potash; 
the  latter  is  dissolved  with  effervescence  in  acids,  and  the  nature 
of  the  alkali  is  thereby  determined.    The  decomposition  of  the 
powder  by  heat,  indicates  that  it  is  a  vegetable  acid  salt.  On 
adding  the  aqueous  solution  of  cream  of  tartar  to  lime-water,  a 
!  white  precipitate  is  formed,  which  disappears  on  adding  a 
I  further  quantity.    This  proves  that  the  acid  is  the  tartaric.    It  is 
known  from  the  simple  tartrate  of  potash  by  its  acidity,  and  by 
r  the  fact  that  it  is  not  precipitated  by  a  salt  of  lime,  while  the 
tartrate  is  precipitated  as  a  tartrate  of  lime.    Chloride  of  platina 
I  gives  no  precipitate  in  a  cold  saturated  solution.  Organic 
I  mixtures.  —  The  salt  being  comparatively  insoluble  in  water,  may 
be  found  as  a  sediment  at  the  bottom  of  the  liquid.    If  dissolved, 
the  liquid  may  be  concentrated  and  alcohol  added ;  cream  of 
i  tartar  is  insoluble  in  alcohol,  and  organic  matter  may  be  thus 
I  separated  from  it.    If  the  organic  liquid  be  strongly  coloured, — 
|  purified  animal  charcoal  should  be  used  to  decolorize  it.  In 
I  detecting  this  substance  in  the  stomach,  it  is  proper  to  bear  in 
mind,  that  it  is  a  natural  constituent  of  the  potato. 

NITRATE  OF  POTASH.     NITRE.  SALTPETRE. 

This  well-known  salt  is  largely  employed  in  the  arts.  It  is  an 
I  irritant,  but  acts  only  as  such  when  taken  in  a  large  dose.  It 
I  has  destroyed  life  on  several  occasions.  Its  effects  are,  however, 
I  somewhat  uncertain.  An  ounce,  and  even  two  ounces  have  been 
E  taken  without  causing  very  alarming  symptoms.  (Ed.  M.  and 
IS.  J.  xiv.  34.)  Dr.  Bennett  states  that  M.  Gendrin  was  in  the 
I  habit  of  giving  it  in  doses  varying  from  six  to  twelve,  or  sixteen 
I  drachms  in  the  twenty-four  hours  without  any  dangerous  symp- 
Itoms  resulting.  (Med.-Chir.  Review,  April  1844,  549.)  M. 
B  Mozade  has  given  it  with  benefit  in  cases  of  dropsy  in  from 
Ml  three  to  five  drachm  doses.    (L'Union  Medicale,  3  Juin,  1847, 

I  274.)    According  to  Tourtelle,  no  injury  has  followed  even  in 

II  cases  where  it  was  given  in  doses  of  an  ounce.  (Galtier,  Toxi- 
|  cologie,  i.  268.)    Tartra  denied  that  it  had  poisonous  properties 

even  in  a  very  large  dose  (op.  cit.  135.);  but  cases  have  oc- 
curred which  now  leave  no  doubt  upon  the  subject. 

Symptoms  and  appearances.  —  In  one  instance,  quoted  by 
Orfila,  an  ounce  of  nitre  was  taken  by  a  lady  in  mistake  for 
other  salts.    In  a  quarter  of  an  hour,  she  suffered  from  nausea, 
vomiting.and  purging  ;  and  the  muscles  of  the  face  were  convulsed, 
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The  pulse  was  weak,  the  respiration  laborious,  and  the  limbs 
were  cold ;  but  there  was  a  sense  of  burning  heat  and 
severe  pain  at  the  pit  of  the  stomach.  She  died  in  three  hours 
after  taking  the  dose.  On  inspection,  the  stomach  was  found 
highly  inflamed,  and  the  membrane  detached  in  various  parts. 
Near  the  pylorus,  the  inflammation  had  a  gangrenous  character. 
A  large  quantity  of  liquid  coloured  by  blood  was  found  in  the 
stomach,  (i.  283.)  In  another  case,  which  proved  fatal  in 
sixty  hours,  where  an  ounce  and  a  half  of  nitre  had  been  taken, 
a  small  perforation  was  found  in  the  stomach,  (ib.)  I  am 
indebted  to  Dr.  Gcoghegan,  of  Dublin,  for  the  following  case  : 
—  A  man  took  from  an  ounce  to  an  ounce  and  a  half  of  nitre 
by  mistake  for  salts.  Severe  pain  in  the  abdomen  followed, 
with  violent  vomiting,  but  no  purging  so  far  as  could  be  ascer- 
tained. He  died  in  about  two  hours  after  taking  the  salt.  On  exa- 
mining the  body,  a  bloody  mucus  was  found  in  the  stomach, — 
the  lining  membrane  was  of  a  brownish-red  colour,  generally 
inflamed,  and  in  parts  detached  from  the  coat  beneath.  None 
of  the  poison  could  be  detected  in  the  stomach ;  but  its  nature 
was  clearly  established  from  the  analysis  of  a  portion  left  in  the 
vessel  which  had  contained  the  draught.  Two  men  swallowed, 
each,  one  ounce  of  nitre  by  mistake  for  Glauber's  salt.  They 
almost  immediately  experienced  a  sense  of  coldness  in  the 
course  of  the  spine,  trembling  in  the  limbs,  with  violent  vomiting 
and  purging.  The  evacuations  were  bloody.  They  recovered  in 
the  course  of  afewdays.  (Casper's  Wochenschrift.xviii.  1841.)  A 
case  is  reported  in  the  same  journal,  in  which  one  ounce  of  nitre 
killed  a  man  in  thirty-six  hours.  In  another  case  an  old  man, 
ajt.  60,  lost  his  life  from  an  overdose  of  nitre  which  he  had 
taken  as  a  medicine.  The  dose  amounted  to  about  ten  drachms: 
it  caused  profuse  purging  and  death  in  about  five  hours. 
Death  was  referred  to  inflammation  of  the  mucous  membrane 
of  the  stomach  and  bowels,  owing  to  the  irritant  action  of  the 
nitre.  A  female,  set.  28,  swallowed  in  two  doses,  taken  on  two 
days,  about  an  ounce  of  nitrate  of  potash.  After  the  second 
dose,  she  was  attacked  with  severe  burning  pain  in  the  stomach, 
and  violent  vomiting  followed  by  collapse.  There  was  no  purging, 
and  the  secretion  of  urine  was  arrested.  The  girl  recovered 
in  .t  lew  days,  i  Piiarm.  Journal,  Feb.  1846,  356.)  Mr.  (J i Hard 
nu  t  with  a  case  in  which  a  man  recovered  in  four  days  after  having 
swallowed  two  ounces  of  nitrate  of  potash  by  mistake  for  Epsom 
salts.  In  about  five  minutes  after  taking  the  nitre,  he  felt  a 
burning  pain  in  his  stomach,  and  this  was  immediately  followed 
bj  sickness.  Free  vomiting  was  excited  by  mustard;  this  pro- 
bably led  to  his  recovery.  (Prov.  Med.  Jo'urn.  Aug.  19,  1846, 
382.) 

Other  cases  of  recovery  after  large  doses  arc  reported.  A 
man,  at.  30,  who  had  taken  nitre  medicinally, — half  an  ounce, 
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in  divided  doses  in  the  twenty-four  hours, — took  twelve  doses  at 
once.  lie  immediately  became  insensible,  and  his  face  was  pale 
and  collapsed  as  in  cholera.  The  skin  was  of  a  marble  coldness, 
the  pulse  slow,  small,  and  feeble,  as  was  also  the  respiration. 
An  ipecacuanba  emetic  restored  the  power  of  speech,  and  he 
complained  of  severe  burning  pains  in  the  throat  and  abdomen  : — 
blood  was  passed  in  the  evacuations  and  urine.  There  was  trem- 
bling, with  slight  convulsions,  which,  together  with  hallucina- 
tions of  the  senses,  and  a  paVtial  paralysis  of  muscular  action, 
indicated  an  operation  of  the  poisonous  substance  on  the 
|  nervous  system.  Free  local  bleeding,  anodyne  poultices,  and 
abundant  drinks  and  enemata  of  milk  and  linseed-tea,  were 
directed  against  the  inflammatory  action,  while  the  great  de- 
pression and  other  nervous  symptoms  were  met  with  camphor 
and  ether.  Although  dangerous  symptoms  were  thus  dissipated, 
i  the  patient  long  suffered  from  derangement  of  the  digestive 
and  urinary  organs,  and  complained  of  a  peculiar  feeling  of 
coldness  in  the  hands  and  feet  and  down  the  back.  (Berlin  Med. 
Zeitung,  1855,  No.  xlix.  Med.  Times  and  Gazette,  Aug.  30, 
1856.)  A  woman  swallowed  an  ounce  of  nitre  in  two  teacupfuls 
of  water.  She  immediately  vomited.  When  seen  the  following 
day,  she  was  sitting  with  her  legs  drawn  up,  the  surface  of 
the  body  pale,  but  warm  and  moist.  There  was  constant 
;  vomiting.  The  abdomen  was  swollen,  but  soft  and  tender  to 
the  touch.  She  was  unable  to  move  for  a  week,  and  then 
suffered  from  severe  purging  with  griping  :  the  evacuations  were 
|  bloody.  She  recovered,  but  remained  weak  for  a  long  period. 
|  (Med.  Times  and  Gazette,  Nov.  7,  1857,  p.  484.)  These  facts 
show  that  the  effects  of  nitre,  although  serious,  are  very  uncer- 
tain in  their  character  and  duration. 

Poisoning  by  nitre  has  been  hitherto  the  result  of  accident. 
It  is  not  taken  for  the  purpose  of  suicide,  —  the  popular 
opinion  being,  that  it  is  not  poisonous  ;  although  the  above 
cases  show  that  it  destroys  life  with  greater  rapidity  than 
is  commonly  observed  in  the  action  of  arsenic  and  corrosive 
sublimate.  It  is  not  likely  to  be  employed  by  a  murderer,  since 
a  dose  sufficient  to  kill,  could  not  be  unconsciously  taken. 

Treatment.  —  There  is  no  antidote  known.  Mucilaginous 
drinks  should  be  given  : — vomiting  should  be  freely  promoted, 
land  the  stomach-pump  used  for  the  removal  of  the  salt. 

Chemical  analysis.  —  (See  Nitric  Acid,  ante,  p.  284.)  From 
•the  researches  of  YVohler,  it  would  appear  that  nitre  is  absorbed 
land  eliminated  in  the  urine.  He  detected  it  in  the  urine  of  a 
I horse  four  hours  after  he  had  given  to  the  animal  five  ounces 
of  nitre.  M.  Reynard  also  detected  it  in  the  urine  of  persons  to 
whom  it  had  been  given  medicinally.  His  plan  consisted  in 
throwing  down  the  sulphates  and  phosphates  of  the  urine  by  a 
I  solution  of  barvta  ;  filtering,  evaporating  to  dryness,  and 
z2 
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treating  the  residue  with  pure  alcohol  in  order  to  dissolve  out 
urea  and  other  substances  soluble  in  this  menstruum.  The 
nitre  was  then  procured  by  digestion  in  water,  evaporation, 
and  crystallisation.  (Galtier,  Toxicologic,  i.  262.)  Orfila  states 
that  he  has  detected  nitre  in  the  liver,  spleen,  kidneys,  and  urine 
of  animals  poisoned  by  it.    (Ann.  d'Hyg.  1842,  ii.  434.) 

SULPHATE  OF  POTASH. 

This  salt  was  formerly  called  Salde  Duobus  or  Sal  Polychrest. 
It  has  been  regarded  as  inert,  but  of  late  years  it  has  given  rise 
to  some  important  medico-legal  investigations. 

Symptoms  and  appearances.  —  A  lady,  about  a  week  after  her 
delivery,  took,  by  the  prescription  of  her  medical  attendant, 
about  ten  drachms  of  the  sulphate  of  potash  in  divided  doses,  as 
a  laxative.  After  the  first  dose,  she  was  seized  with  severe  pain 
in  the  stomach,  nausea,  vomiting,  purging,  and  cramps  in  the 
limbs.  These  symptoms  were  aggravated  after  each  dose, 
and  she  died  in  two  hours.  It  was  supposed  that  some  poison 
had  been  given  by  mistake  ;  but  that  was  not  the  case,  and  the 
question  was,  whether  her  death  was  or  was  not  caused  by  the 
sulphate  of  potash.  On  an  inspection  of  the  body,  the  mucous 
membrane  of  the  stomach  and  intestines  were  found  pale,  ex- 
cept the  valvulse  conniventes,  (folds,)  which  were  reddened. 
The  stomach  contained  a  large  quantity  of  reddish-coloured 
liquid,  which,  on  analysis,  was  found  to  contain  only  sulphate 
of  potash,  and  no  trace  of  any  common  irritant  poison.  The 
examiners  referred  death  to  sulphate  of  potash  taken  in  an 
unusually  large  dose,  whereby  it  had  acted  as  an  irritant  poison 
on  a  person  whose  constitution  was  already  much  debilitated. 
(Ann.  d'Hyg.  Avril  1842.) 

The  question  whether  this  is  to  be  regarded  as  an  irritant 
poisonous  salt  or  not,  was  much  debated  among  members  of  the 
profession,  in  reference  to  a  case  which  was  tried  at  the  Central 
Criminal  Court  in  October  1843.  (The  Queen  v.  Haynes.)  The 
accused  had  given  to  the  deceased,  the  night  before  her  death, 
two  ounces  of  sulphate  of  potash,  dissolved  in  water  ;  and  it 
was  alleged  that  a  fortnight  previously  to  this,  she  had  taken  in 
<ii\  ided  doses  as  much  as  a  quarter  of  a  pound  of  the  salt.  The 
woman  thought  that  she  was  pregnant,  but  this  was  disproved  by 
an  examination  of  the  body  ;  and  it  was  charged  that  the  pri- 
soner had  given  her  the  salt  with  the  intention  of  causing  a 
miscarriage.  After  the  last  dose,  she  was  seized  with  sickness, 
and  died  within  a  very  short  time.  The  stomach  was  found 
empty,  but  highly  inflamed ;  and  there  was  blood  effused  on  the 
brain.  One  medical  witness  referred  death  to  the  action  of  this 
salt  as  an  irritant  poison ;  the  other  to  apoplexy,  as  an  indirect 
result  of  the  violent  vomiting  caused  by  it.  The  prisoner  was 
acquitted  of  the  charge  of  murder,  but  subsequently  found 
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guilty  of  administering  the  sulphate  with  intent  to  procure 
abortion.  Both  of  the  witnesses  admitted  that,  in  small  doses, 
the  salt  was  innocent ;  but  that  in  the  dose  of  two  ounces  it 
would  produce  dangerous  effects.  A  portion  of  the  sulphate  in 
this  case  was  examined  by  Mr.  Brande,  as  it  was  suspected  that 
some  poisonous  substance  might  have  become  accidentally  mixed 
with  it ;  but  it  was  found  to  be  pure.  It  is  not  improbable,  from 
the  symptoms  and  the  inflamed  state  of  the  stomach,  that  the 
salt  acted  here  as  an  irritant  poison  ;  and  the  fact  of  its  being  an 
innocent  medicine  in  small  doses  appears  to  be  no  sound  ob- 
jection to  this  view  ;  for  the  same  circumstance  is  observed  with 
respect  to  numerous  substances,  the  poisonous  or  noxious  pro- 
perties of  which  cannot  admit  of  dispute  (ante,  p.  3). 

A  case,  somewhat  similar  in  its  details,  was  the  subject  of  a 
trial  at  the  Central  Criminal  Court  in  October,  1856.  {Reg.  v. 
Gaylor.)  A  married  woman,  the  wife  of  the  prisoner,  under  the 
belief  that  she  was  pregnant,  took  a  large  quantity  of  this  salt, 
the  prisoner  having  purchased  two  ounces,  and  handed  it  to  her. 
It  was  taken  with  the  design  of  procuring  abortion,  but  it  caused 
the  death  of  the  woman  under  symptoms  of  severe  irritation  of 
the  stomach  and  bowels.  The  deceased  was  not  seen  by  a 
medical  man  while  living,  but  she  suffered  from  severe  pain, 
vomiting,  and  purging:  the  vomited  matter  had  a  bilious  colour. 
On  inspection,  the  stomach  and  the  upper  portion  of  the  smaller 
intestines  were  of  a  deep  purple  colour,  as  if  from  the  action  of 
some  irritating  substances.  The  stomach,  when  opened,  showed 
marks  of  irritation,  and  its  mucous  coat  was  much  congested.  In 
this  organ  there  was  a  spoonful  of  thick,  slimy  fluid,  which 
contained  a  quantity  of  sulphate  of  potash.  The  intestines  con- 
tained twelve  ounces  of  a  thick  white  fluid,  highly  charged 
with  mucus,  and  this  when  analysed,  yielded  sulphate  of  potash. 

There  was  no  doubt  that  death  had  been  caused  by  an  overdose 
of  this  substance  :  but  there  was  the  usual  legal  doubt  whether  the 
prisoner  had  committed  any  crime  in  handing  it  to  the  deceased. 
According  to  Mr.  Mowbray,  (Medical  Gazette,  xxxiii.  p.  54,) 
sulphate  of  potash  is  a  salt  much  employed  in  France  as  a 
popular  abortive.  He  quotes  several  instances  in  which,  in  large 
doses,  it  produced  severe  symptoms,  resembling  those  of  irritant 
poisoning,  and  even  death.  In  one  case,  two  drachms  acted 
powerfully  ;  and  in  another,  that  fell  under  his  own  observation, 
four  drachms  of  the  salt,  administered  to  a  lady  after  her  con- 
finement, had  all  the  effects  of  an  irritant  poison.  The  above 
cases  are  the  only  instances  in  which,  I  believe,  it  is  publicly 
known  to  have  proved  fatal  in  England  ;  and  they  show  that 
substances,  commonly  regarded  as  innocent,  may  give  rise  to  im- 
portant questions  in  toxicology. 

There  is  no  doubt  that  the  most  simple  purgative  salts  may, 
under  certain  circumstances,  and  when  given  in  large  doses, 
z  3 
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destroy  life.  A  case  has  been  already  related  (ante,  p.  3)  in 
which  sulphate  of  magnesia  caused  death,  and  gave  rise  to  a  cri- 
minal charge  in  this  country.  It  is  said  that  sulphate  of  potash 
has  in  some  cases  caused  vomiting  and  other  serious  symptoms, 
from  its  containing  as  impurity  sulphate  of  zinc.  This  would 
be  easily  discovered  by  adding  the  ferrocyanide  of  potassium, 
which  gives  a  white  precipitate  with  a  salt  of  zinc. 

Chemical  analysis.  — Sulphate  of  potash  is  easily  identified.  It 
is  a  dry  hard  salt,  soluble  in  water,  forming  a  neutral  solution. 
This  solution,  if  sufficiently  concentrated,  is  precipitated  both  by 
tartaric  acid  and  bichloride  of  platina,  whereby  potash  is  indi- 
cated; and  the  presence  of  sulphuric  acid  is  known  by  the  action 
of  a  salt  of  baryta.  Organic  liquids. — This  salt  being  insoluble 
in  alcohol,  may  have  the  organic  matter  removed  from  it  by 
treating  the  liquid  containing  it  (previously  concentrated)  with 
alcohol-  —  or  the  substance  containing  the  salt  may  be  evaporated 
to  dryness  and  incinerated,  when  the  undecomposed  sulphate 
may  be  obtained  by  lixiviating  the  calcined  residue  with  dis- 
tilled water.  The  sulphate  of  potash  exists  naturally  in  some 
animal  fluids,  but  only  in  minute  traces. 

ALUM.     SULPHATE  OF  ALUMINA  AND  POTASH. 

This  substance  is  very  commonly  known;  but  it  does  not  ap- 
pear to  have  given  rise  to  many  accidents,  at  least  in  this  coun- 
try. One  case  of  death  from  alum,  appears  in  the  Registration 
Report  for  1838-9.  A  singular  case  occurred  in  Paris,  in 
1828,  in  which  the  alleged  noxious  properties  of  alum  were 
brought  into  question.  A  lady  swallowed  a  quantity  of  calcined 
alum  dissolved  in  warm  water,  which  had  been  supplied  to  her 
by  mistake  for  powdered  gum.  The  quantity  taken  was  less 
than  half  an  ounce.  She  immediately  complained  of  a  burning 
pain  in  the  mouth,  throat,  and  stomach.  She  afterwards  suffered 
from  thirst,  violent  vomiting,  and  general  disturbance  of  the 
system,  from  which  she  recovered  in  the  course  of  two  or  three 
days.  These  effects  were  referred  to  the  alum,  and  the  party  who 
supplied  it  by  mistake  was  condemned  to  a  severe  punishment. 
On  the  case  being  carried  to  an  appeal,  Orfila  contended  that 
alum  was  not  a  poison  ;  although  he  admitted  that  in  the  cal- 
cined state  it  was  a  caustic,  and  in  order  to  establish  his  opinion 
of  its  inertness,  he  offered  to  swallow  half  an  ounce  on  the  spot ! 
He  referred  the  symptoms  under  which  the  party  laboured  to 
some  other  cause;  but  on  being  further  questioned,  he  admitted 
that  a  solution  of  calcined  alum  was  likely  to  produce  more 
serious  effects  than  common  gum,  which  the  party  should  have 
taken.  The  punishment  was  mitigated.  (Ann.  d'Hyg.  1829,  i. 
234.)  Orfila  subsequently  ascertained  by  experiment  that  alum 
in  a  large  dose  operated  fatally  on  animals,  destroying  life  in  the 
course  of  a  few  hours  !    He  detected  the  salt  in  these  cases  in  the 


NOXIOUS  EFFECTS  OF  ALUM.  343 

substance  of  the  stomach,  liver,  spleen,  and  in  the  urine.  (Ann. 
d'Hyg.  1842,  ii.  433.)  The  reader  will  find  a  singular  case  of 
supposed  poisoning  by  alum  in  the  Ann.  d'Hyg.  1832,  ii.  180. 

The  symptoms  produced  by  alum  in  a  large  dose,  are  frothing 
at  the  mouth,  vomiting  (the  vomited  matters  containing  alum), 
purging,  depression,  weakness  of  the  limbs,  and  the  principal  ap- 
pearance is  a  reddish-brown  colour  of  the  mucous  membrane 
of  the  stomach,  which  may  be  found  softened  or  disorganised, 
either  wholly  or  in  patches.  We  cannot  therefore  refuse  to 
admit  the  fact  of  this  substance  acting  as  an  irritant,  on  the 
principle  on  which  we  admit  the  irritant  properties  of  salts  of  a 
far  more  innocent  character.  It  is,  however,  proper  to  observe, 
that  alum,  given  in  large  doses  to  animals,  docs  not  appear  to 
affect  them  seriously  unless  the  gullet  be  tied :  three  drachms, 
dissolved  in  six  ounces  of  liquid,  have  been  taken  at  a  dose 
without  any  inconvenience  resulting. 

Treatment.  —  The  promotion  of  vomiting  and  the  free  adminis- 
tration of  hydrate  of  magnesia,  or  a  weak  solution  of  carbonate 
of  ammonia  at  intervals. 

Chemical  analysis.  —  Common  alum  possesses  a  peculiarly  acid 
and  astringent  taste.  It  is  easily  dissolved  by  water,  forming  an  acid 
solution,  which  crystallises  on  evaporation  in  regular  octahedra. 
Its  solution  is  not  affected  by  ferrocyanide  of  potassium  or  sul- 
phuretted hydrogen  gas,  whereby  it  is  known  from  the  true  me- 
tallic saline  solutions.  The  sulphuric  acid  maybe  detected  by  a 
salt  of  baryta.  On  adding  potash,  a  white  precipitate  of  alumina 
falls  down,  which  is  redissolved  by  the  addition  of  a  larger 
quantity  of  the  alkali.  By  this  last  character,  it  is  known  from 
the  alkaline  earths,  which  are  precipitated  from  their  solutions  by 
potash,  but  the  precipitates  are  not  redissolved.  On  adding  car- 
bonate of  ammonia,  alumina  falls  down.  This  may  be  separated 
by  filtration,  and  on  evaporating  the  liquid  portion,  and  incine- 
rating the  saline  residue,  there  will  be  found  sulphate  of  potash. 
Calcined  alum  is  a  white  uncrystalline  substance,  only  partially 
soluble  in  water.  About  one-sixth  is  left  as  a  residuary  white 
powder,  easily  soluble  in  a  mineral  acid,  and  yielding  common 
alum  by  crystallisation.  The  quantity  dissolved  by  boiling  water 
is,  however,  sufficient  to  allow  its  nature  to  be  determined. 
Prom  organic  liquids  it  may  be  obtained  by  evaporation  and  in- 
cineration. 
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CHAPTER  21. 

METALLOIDS  —  PHOSPHORUS  —  SYMPTOMS  AND  APPEARANCES  — 
CHRONIC  POISONING  BY  THE  VAPOUR  FATAL  DOSE  CHE- 
MICAL ANALYSIS  —  PHOSPHORUS-PASTE  —  RED  OR  AMOR- 
PHOUS PHOSPHORUS. 

Phosphorus.  —  Cases  of  poisoning  by  phosphorus  appear  to 
have  been  much  more  numerous  in  France  than  in  England. 
M.  Chevallier  has  collected  seventy-four  cases  of  poisoning  by 
this  substance,  and  in  forty-two  of  these,  the  phosphorus  was 
procured  from  Iucifer  matches.  Among  the  cases,  twenty-five  were 
the  result  of  accident,  twenty-eight  involved  a  criminal  charge, 
and  twenty-one  were  the  result  of  suicide.  (Ann.  d'Hygiene,  1857, 
vol.  ii.  p.  226.)  The  cases  of  poisoning  by  phosphorus  in  this 
country  are  not  very  numerous.  They  are  chiefly  referable  to 
accident  or  suicide.  One  trial  for  the  criminal  administration  of 
phosphorus  took  place  at  the  Bodmin  Autumn  Assizes,  1857,  in 
which  there  was  no  doubt  that  death  had  been  caused  by  phos- 
phorus-paste. 

Symptoms. — Phosphorus  acts  as  an  irritant  poison,  but  its 
operation  is  attended  with  some  uncertainty,  according  to  the 
state  in  which  it  is  taken.  The  symptoms  are  slow  in  appear- 
ing: it  is  only  after  some  hours,  and  sometimes  even  one  or  two 
days,  that  signs  of  irritation  with  convulsions  and  spasms  appear; 
but  when  these  once  come  on,  the  case  proceeds  rapidly  to  a 
fatal  termination.  In  the  first  instance  the  patient  experiences 
a  disagreeable  taste  resembling  garlic,  which  is  peculiar  to  this 
poison.  An  alliaceous  or  garlb  odour  may  be  perceived  in  the 
breath.  There  is  an  acrid  burning  sensation  in  the  throat,  with 
intense  thirst,  severe  pain  and  heat  with  a  pricking  sensation  in 
the  stomach,  followed  by  distension  of  the  abdomen  ;  and  nausea 
and  vomiting  continuing  until  death.  The  vomited  matters  are 
of  a  dark  green  or  black  colour;  they  have  the  odour  of  garlic, 
white  vapours  may  be  seen  to  proceed  from  them,  and  in  the 
dark  they  may  even  appear  phosphorescent.  Purging  is  among 
the  symptoms,  and  the  motions  have  been  observed  to  be  luminous 
in  the  dark.  The  pulse  is  small,  frequent,  and  scarcely  percep- 
tible. There  is  great  prostration  of  strength,  coldness  of  the 
skin,  and  other  symptoms  of  collapse.  The  patient  may  die 
quietly,  or  be  convulsed  before  death.  I  The  following  cases  will 
illustrate  the  mode  in  which  this  poison  acts. 

A  girl,  between  two  and  three  years  of  age,  had  been  caught 
in  the  act  of  sucking  and  swallowing  the  heads  of  Iucifer  matches. 
Two  days  afterwards  she  appeared  unwell, — there  was  some 
feverish  excitement,  but  no  active  symptoms.  The  bowels  were 
open,  but  the  child  did  not  suffer  from  pain,  vomiting  or  purg- 
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ing.  Five  hours  after  she  was  first  seen,  she  became  violently 
iconvulsed,  and  she  died  in  three  hours.  On  inspection,  a  quan- 
tity of  mucus  mixed  with  blood,  of  a  coffee-ground  colour, 
was  found  in  the  stomach.  The  mucous  membrane  was 
Very  red  throughout,  and  for  the  space  of  about  two  inches 
it  had  a  florid-red  colour,  and  was  covered  with  mucus.  There 
were  no  fewer  than  ten  invaginations  in  the  small  intestines, 
(intussusception,  ante,  p.  128,)  many  of  which  included  from  two 
to  three  inches  of  intestine,  which  was  inflamed  at  the  invagi- 
nated  parts.  There  was  no  appearance  of  strangulation,  and 
the  bowels  were  empty.  The  medical  opinion  given  at  the 
(inquest  was,  that  phosphorus,  in  a  finely -divided  state,  was  the 
jcause  of  death,  and  a  verdict  was  returned  accordingly. 
.(Lancet,  Dec.  1843.)  A  female  committed  suicide  by  dissolving, 
vinegar,  the  phosphorus  from  the  ends  of  some  lucifer  matches. 
iShe  swallowed  this  mixture,  and  after  undergoing  the  most 
|severe  suffering  for  eight  days,  she  died  labouring  under  symp- 
toms resembling  those  of  hydrophobia.  (Journ.  de  Chim. 
!|Med.  1846,  668.) 

I  A  boy,  aet.  10,  took  medicinally  phosphorus  in  pills  and  in  an 
oleaginous  mixture  for  nearly  four  weeks.  He  was  found  lying  in  a 
btate  of  stupor,  quite  insensible,  labouring  under  strong  convul- 
sions, hurried  breathing,  and  a  small  pulse.  He  died  some  hours 
afterwards.  The  principal  appearances  were  congestion  of  the 
brain,  a  bright  vermilion  colour  of  the  anterior  surface  of  the 
stomach  externally,  "with  softening  of  the  mucous  membrane 
within, — and  the  marks  of  violent  irritation  and  inflammation  of 
the  muscular  coat  of  the  large  intestines.  The  quantity  of 
phosphorus  taken  is  not  stated ;  it  was  given  in  divided  doses, 
and  none  had  been  taken  for  ten  days  previously  to  death;  ne- 
vertheless death  was  ascribed  to  the  long-continued  use  of  the 
substance.  The  stomach  contained  two  ounces  of  a  dark-brown 
liquid,  and  a  large  quantity  of  mucus.  (Lancet,  Sept.  14, 1844.) 
A  case  is  reported  by  Dr.  Graff,  in  which  a  young  woman 
swallowed  the  phosphorus  obtained  from  about  three  hundred 
patches,  —  equal  to  rather  less  than  five  grains  of  pure  phos- 
phorus,—  and  recovered  from  the  effects.  The  symptoms  do 
hot  appear  to  have  been  very  severe, — a  fact  ascribed  by  the  re- 
porter to  the  phosphorus  having  been  in  an  intimate  and  pro- 
bably insoluble  state  of  combination  with  other  substances  in  the 
patches.  (Henke,  Zeitschrift,  1842,  ii.  283.)  Phosphorus  in 
small  doses  is  said  to  produce  strong  aphrodisiac  effects.  This 
view  is  borne  out  by  the  facts  collected  by  Dr.  Hartcop.  (See 
Casper's  Wochenschrift,  21.  Februar,  1846,  p.  115.) 

Phosphorus  vapour.  Chronic  poisoning.  —  Chronic  poisoning 
by  phosphorus  is  accompanied  by  nauseous  eructations,  frequent 
i  vomiting,  sense  of  heat  in  the  stomach,  purging,  straining,  pain* 
Un  the  joints,  wasting,  hectic  fever,  and  disease  of  the  stomach, 
under  which  the  patient  slowly  sinks.    Some  interest  is 
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attached  to  the  chronic  form  of  poisoning  by  phosphorus  from 
the  researches  of  Dr.  Strohl  and  others  on  the  effects  of  the  vapour 
upon  individuals  engaged  in  the  manufacture  of  phosphorus  or 
lucifer  matches.  It  has  been  remarked  that  persons  thus  engaged 
have  suffered  from  necrosis  of  the  jaw,  carious  teeth,  and  abscesses. 
There  has  been  also  marked  irritation  of  the  respiratory  organs, 
and  bronchitis  has  frequently  shown  itself  among  them.  These  ef- 
fects havebeen  attributed  to  the  respiration  of  the  vapours  of  phos- 
phorus, which  are  supposed,  by  becoming  acidified,  to  act  chemi- 
cally upon  the  bones.  A  good  summary  of  the  facts,  connected 
with  this  kind  of  poisoning,  by  Dr.  Beck,  will  be  found  in  the  Ame- 
rican Journal  of  Medical  Sciences  for  Oct.  1846,  525.  (See  also 
Annales  d'Hygiene,  1856,  ii.  p.  5  ;  and  1857,  i.  p.  431.)  A  case 
in  which  pneumonia  was  considered  to  have  been  induced  by  phos- 
phorus vapour,  is  reported  in  the  Med.  Gaz.  (vol.  xxxix.  p.  210), 
and  another  well-marked  instance  of  the  serious  local  and  consti- 
tutional effects  of  the  acid  vapours  has  been  published  by  Mr. 
Wright.  (Med.  Times,  Dec.  19,  1846.  224.)  According  to  M. 
Dupasquicr,  phosphorus  in  vapour  has  no  specific  poisonous 
action  :  —  it  merely  irritates  the  lining  membrane  of  the  bronchial 
tubes,  and  this  effect  is  soon  lost  by  habit.  When  other  and  more 
dangerous  symptoms  supervene,  he  thinks  they  should  be  ascribed 
to  the  accidental  presence  of  arsenic  in  the  phosphorus.  (Journal 
dc  Pharmacie,  Oct.  1846,284;  also,  Gaz.  Med.  Dec.  5,  1846,  946.) 
This  view  of  M.  Dupasquicr  is  not  borne  out  by  experience. 
Numerous  facts  are  now  placed  on  record  which  show  that  the 
vapour  of  phosphorus  produces  most  injurious  effects  to  health. 

Appearances. — The  appearances  produced  by  this  poison 
have  been  already  described  in  two  of  the  cases  above  given.  We 
may  be  prepared  to  find  marks  of  irritation  and  inflammation  in 
the  stomach  and  intestines.  The  stomach  has  been  observed  to 
be  much  contracted.  The  mucous  membrane  will  be  found  in- 
flamed and  probably  softened.  Inflammation  of  the  stomach  and 
bowels  proceeding  to  gangrene  is  a  common  result  of  the  action  of 
phosphorus.  M.  Worbe  found  the  stomach  perforated  in  three 
places  in  a  dog  which  had  been  poisoned  by  a  solution  of  phos- 
phorus in  oil.  A  man,  set.  50,  took  a  quantity  of  phosphorus- 
paste  used  for  destroying  vermin.  He  was  seen  in  his  usual 
health  at  twelve  o'clock  p.  m.,  and  was  found  dead  in  a  field  the 
following  morning.  On  inspection,  it  was  observed  that  there 
was  great  muscular  rigidity.  The  membranes  of  the  brain  were 
much  congested,  and  there  was  serous  effusion  between  the 
arachnoid  and  pia  mater.  The  substance  of  the  brain  was  also 
congested.  The  heart  was  flaccid  and  nearly  empty.  The 
mucous  membrane  of  the  stomach,  gullet  and  small  intestines 
was  very  red.  and  there  were  patches  in  which  the  membrane 
was  destroyed.  On  opening  the  stomach  a  white  smoke  escaped, 
accompanied  by  a  strong  smell  of  garlic.    It  contained  a  table- 
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I  spoonful  of  viscid  greenish  matter,  from  which  particles  of 

I I  phosphorus  with  some  Prussian  blue  (used  as  a  colouring  for 
I  the  poison),  subsided  on  standing.  (Dr.  Bingley,  Lancet,  June 
I  13,  1857,  p.  600.)  Mr.  Ilerapath  states  that  in  a  case  which  he 
I!  examined  (ante,  p.  190)  he  found,  besides  inflammation  of  the 
||  stomach,  the  mucous  membrane  raised  in  small  bladders  or 
i  vesications.  This  was  no  doubt  a  change  produced  by  putre- 
I  faction,  as  the  body  was  not  examined  until  twenty-three  days 
1  after  death.  Such  a  blistered  appearance  is  frequently  seen  in 
I  cadaveric  inspections,  and  has  not  been  observed  in  recent  cases 
I  of  poisoning  by  phosphorus.  Schuchardt  describes,  among  the 
I  appearances,  fluidity  of  the  blood,  which  is  of  a  dark  colour  and 
I  does  not  become  red  on  exposure  to  the  air.  Ecchymoses  are 
I  sometimes  found  on  the  skin  and  on  the  surface  of  various  organs. 
l(Brit.  and  For.  Med.  Rev.  1857,  vol.  xix.  p.  506.  Journal  de 
I  Chimic  Medicale,  1857,  p.  84.)  The  viscera  and  even  the  flesh 
I  of  animals  recently  poisoned  by  phosphorus,  have  the  odour  of 

■  garlic,  and  appear  luminous  in  the  dark.  (Galtier,  Toxicologic, 
I  i.  184.)  In  the  case  of  a  woman  who  died  while  taking  phos- 
Iphorus  medicinally,  it  was  remarked  that  the  whole  of  the  viscera 

■  of  the  body  were  luminous  ;  thus  indicating  the  extensive  diffu- 
sion of  the  poison.  (Casper's  Wochenschrift,  21  and  28  Feb. 
1 1846,  115,  135.)  For  a  further  account  of  the  appearances,  see 
Chemist,  Jan.  1856,  p.  244. 

Absorption. — That  this  poison  is  absorbed  and  diffused  through 
the  body  is  established  by  the  luminosity  of  the  viscera,  which 
has  boen  frequently  observed.  Vauquelin,  after  having  exposed 
himself  to  the  vapour  of  phosphorus,  observed  that  the  urine  which 
he  passed  was  phosphorescent,  and  M.  Chevallier  states,  on  the 
authority  of  a  phosphorus-manufacturer,  that  on  many  occasions 
the  men  who  were  employed  in  his  establishment,  and  who  were 
in  the  habit  of  breathing  phosphorous  vapour,  passed  phos- 
phorescent urine.  (Annales  d'Uygiene,  1857,  vol.  ii.  p.  214.) 
[t  is  not  improbable  that  this  substance  may  be  eliminated  by 
rhe  lungs,  and  that  the  breath  of  persons  poisoned  by  phosphorus 
may  be  luminous  in  the  dark. 

Fatal  dose. — That  phosphorus  is  a  powerful  poison,  is  proved 
5y  two  cases  quoted  by  l3r.  Christison.  In  one,  death  was 
;aused  by  a  grain  and  a  half  in  twelve  days  ;  in  the  other,  by 
pwo  grains  in  about  eight  days.  It  is  supposed  to  operate  as  a 
joison  only  by  becoming  converted  to  phosphorous  and  phos- 
ahoric  acids  ;  but  although  this  conversion  takes  place,  it  is 
orobable  that  it  passes  directly  into  the  blood,  since  the  urine 
Massed  during  life  has  been  observed  to  be  luminous.  The  pro- 
iuction  of  these  acids  may  account  for  the  erosions  met  with  in 
-he  stomach  and  bowels.  A  person  has  been  killed  by  a  quantity 
bf  phosphorus  (case  supra)  equal  to  less  than  three  and  a  half 
grains  of  phosphoric  acid,  while  fifty  grains  of  phosphoric  acid 
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have  been  given  to  a  rabbit  without  effect !  The  fatal  dose  is 
liable  to  vary  according  to  many  circumstances.  Galtier  states 
that  it  is  comprised  between  three-quarters  of  a  grain  and  two 
grains,  and  that  even  a  third  of  a  grain  has  destroyed  life  ;  while 
persons  have  recovered,  as  in  one  instance  referred  to,  from  a 
dose  of  five  grains  (p.  345).  In  a  case  reported  by  M.  "Worbe, 
and  quoted  by  Orfila,  the  ascertained  fatal  dose  was  less  than  a 
grain  and  a  half.  The  subject  was  a  man  aged  27.  The  phos- 
phorus was  melted  in  hot  water,  and  thus  swallowed.  Three  days 
previously  the  man  had  taken  less  than  half  a  grain  (three  centi- 
grammes) without  any  ill  effects.  The  patient  suffered  from  all 
the  symptoms  of  irritant  poisoning,  and  died  in  twelve  days.  It 
i*;  worthy  of  remark,  however,  that  no  striking  symptoms  showed 
themselves  for  several  hours.    (Toxicologic,  i.  55.) 

Dr.  Hartcop  mentions  that  an  apothecary  took  by  way  of  expe- 
riment one  grain, — the  next  day  two  grains,  and  the  third  day  three 
grains  of  phosphorus  mixed  with  sugar.    He  was  then  seized  with 
inflammation  of  the  stomach  and  bowels,  and  died  in  spite  of 
every  attempt  to  save  him.     (Casper's  Wochenschrift,  1846, 
p.  117.)    M.  Chcvallier  refers  to  a  case  in  which  a  dose  of  2*3 g 
grains  proved  fatal,  and  to  two  other  cases  in  each  of  which  a 
dose  of  4-6  grains  destroyed  life.    The  same  writer  quotes,  on ' 
the  authority  of  Lobenstein  Lobel  of  Jena,  the  case  of  as 
lunatic  who  died  from  a  dose  of  one-eighth  of  a  grain.  (Ann. 
d'Hyg.  1857,  vol.  i.  p.  422.)    Excepting  this,  the  smallest  fatal! 
dose  which  I  have  met  with,  is  in  a  case  quoted  by  Galtier.  At 
woman,  at.  52,  took  in  divided  doses,  in  four  days,  aboua 
six  centigrammes,  or  less  than  one  grain,  of  phosphorus  dissolved! 
The  largest  dose  taken  at  once,  i.  e.  on  the  fourth  day,  is  statecl 
to  have  been  three  centigrammes  (0*402  grain),  or  less  than  half] 
a  grain.    Symptoms  of  pain  and  irritation  appeared,  and  the 
patient  died  in  three  days.    The  gullet,  stomach,  and  small! 
intestines,  were  found  much  inflamed.     (Toxicologic,  i.  87.)' 
One  quarter  of  a  grain  dissolved  in  oil,  has  been  known  to  pro«] 
duct  burning  heat  in  the  abdomen,  vomiting,  and  purging;! 
and  from  one  quarter  to  one-eighth  of  a  grain  dissolved  in  oil,  has^ 
produced  severe  symptoms  of  inflammation  of  the  stomach. 
(  Bdcker,  Vergiftungen,  1857,  p.  127.)    The  physical  state  of  th« 
phosphorus  is  an  important  clement  in  considering  the  fatal  dose.; 
Phosphorus  can  only  act  by  its  surface,  and  thus  a  stick  of  I 
might  be  swallowed  and  after  a  time  rejected  by  vomiting,  with! 
out  doing  the  injury  which  would  be  occasioned  by  a  mucin 
smaller  quantity  dissolved.    M.  Tilloy  saw  a  cat  swallow  a  stick 
weighing  six  grains,  and  reject  it  without  manifesting  any  inju- 
rious symptoms.    (Ann.  d'Hyg.  1857,  vol.  i.  p.  432.)    When  the 
phosphorus  is  dissolved  in  any  liquid  or  when  it  is  finely  divided, 
M  in  phosphorus-paste  or  in  lucifer  matches,  its  action  is  theoj 
powerful  as  it  is  in  a  state  well  fitted  for  absorption. 
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Period  at  which  death  takes  place. — The  earliest  period 
is  in  a  case  related  by  Orfila,  in  which  a  young  man  in  w  eak  health 
took  a  dose  of  phosphorus  (the  quantity  unknown)  and  died  in 
Jour  hoars.  The  same  author  mentions  a  case  in  which  death 
did  not  take  place  until  after  the  lapse  of  seventeen  days.  In 
general,  several  days  elapse  before  a  fatal  result  takes  place,  and 
during  this  time  the  patient  undergoes  much  suffering.  This 
was  observed  in  a  young  female  who  swallowed  a  quantity  of 
j phosphorus-paste  intended  for  poisoning  rats.  She  did  not  die 
until  the  fifth  day.    (Journal  de  Chimie  Med.  1845,  580.) 

Treatment.  — This  may  consistAn  the  administration  of  emetics 
and  of  albuminous  or  mucilaginous  drinks  holding  hydrate  of 
1  magnesia  suspended,  as  well  as  in  the  free  use  of  emetics  and  pur- 
igatives.  "When  the  symptoms  have  once  manifested  themselves, 
it  is  difficult  to  arrest  their  progress,  and  there  is  no  known  antidote 
[  to  the  poison.  The  exhibition  of  oil  would  be  decidedly  injurious, 
|  as  this  dissolves  and  tends  to  diffuse  the  poison.  The  presence  of 
I  phosphorus  in  the  matters  vomited  or  passed  by  the  bowels  is 
i  known  by  the  peculiar  odour  and  their  luminosity  in  the  dark. 

CHEMICAL  analysis. 

Phosphorus  is  a  solid  of  waxy  consistency,  having  a  peculiar 
odour  and  taste  resembling  garlic.    It  is  this  odour  and  taste 

j  which  prevent  it  from  being  criminally  employed  as  a  poison, 
and  leads  to  its  detection  in  articles  of  food.    It  evolves  a  white 

(vapour  in  daylight,  and  a  faint  bluish  luminosity  in  the  dark. 
It  melts  and  takes  fire  at  a  temperature  a  little  above  100°, 
burning  with  a  bright  yellow«flame  and  producing  thick  white 
acid  vapours  by  combustion.  It  is  not  soluble  in  water,  but 
water  in  which  it  has  been  preserved  or  washed,  acquires 
poisonous  properties  by  reason  of  the  phosphorous  acid  formed. 
(Ann  d'Hyg.  1857,  vol.  i.  p.  423.)     It  is  soluble  in  alcohol 

|  and  the  oils,  but  especially  in  ether,  sulphide  of  carbon,  and 

,  chloroform. 

Organic  mixtures.  —  The  smell  which  phosphorus  imparts  to 
organic  substances  is  remarkably  characteristic.    "When  it  has 
been  taken  in  a  solid  form  it  may  be  separated  as  a  sediment  in 
fine  particles  by  washing  the  contents  of  the  stomach  in  water. 
If  a  portion  of  the  organic  liquid  be  exposed  in  the  dark,  the 
particles  of  phosphorus  will  be  known  by  their  luminosity,  as 
well  as  their  combustion  when  the  surface  on  which  the  material 
\  is  spread  is  heated.    Dr.  Neumann  met  with  the  following  case, 
t  A  shepherd,  after  having  eaten  some  beet-root  soup,  vomited 
\  several  times,  complained  of  thirst,  intense  pain  in  the  abdomen, 
I  and  died  after  two  days'  continuous  suffering.  His  dog,  which  had 
eaten  some  of  the  food,  became  unwell,  and  died  in  two  hours. 
I  The  man  lived  unhappily  with  his  wife,  and,  from  some  sus- 
picion as  to  the  cause  of  death,  the  body  of  the  deceased,  as  well 
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as  that  of  the  dog,  was  ordered  to  be  disinterred  and  examined. 
As  the  bodies  had  been  buried  fourteen  days,  and  the  weather 
was  warm,  they  were  in  an  advanced  state  of  decomposition.  It 
was  impossible  to  draw  any  inference  of  poisoning  from  the  ap- 
pearances of  the  viscera.  A  portion  of  the  soup  of  which  the 
deceased  and  his  dog  had  eaten,  was  procured  and  submitted  to 
examination.  A  small  quantity  was  spread  on  an  iron  plate, 
heated  to  a  moderate  temperature.  Portions  immediately  burnt 
with  a  yellow  light  and  a  thick  white  smoke.  In  addition  to 
this,  the  soup  had  the  smell  of  phosphorus,  and  was  luminous  in 
the  dark.  (Casper,  Wochenschrift,  Mai  31,  1854.)  In  this  in- 
stance Dr.  Neumann  converted  the  phosphorus  in  the  stomach  of 
the  man  into  phosphoric  acid  by  nitric  acid,  and  separated  a 
quantity  equivalent  to  about  six  grains. 

Pho.-phorus  is  very  soluble  in  sulphide  of  carbon,  and  I  find 
that  it  may  be  separated  from  organic  matters  by  digestion  with 
this  liquid.  On  the  spontaneous  evaporation  of  the  sulphide, 
the  phosphorus  may  be  procured  in  small  globules  or  beads. 
The  phosphorus  thus  obtained  sometimes  takes  fire  spontaneously, 
and  burns  with  its  well-known  flame. 

Another  plan  for  detecting  phosphorus  in  organic  liquids 
consists  in  its  conversion  to  phosphoric  acid  by  boiling  the  solid 
materials,  or  the  residuary  particles  obtained  by  washing  and 
decantation,  in  nitric  acid  diluted  with  three  parts  of  water.  By 
evaporating  to  dryness,  and  incinerating  the  dry  residue,  phos- 
phoric acid  may  be  dissolved  out  of  the  ash  and  tested  in  the 
usual  way.  In  some  cases,  where  there  is  no  smell  of  phos- 
phorus, and  no  luminosity,  this  •hange  to  phosphoric  acid  may 
have  already  taken  place  in  the  body.  The  evaporation  and 
incineration  of  the  contents  with  a  solution  of  the  residue  in 
water  will  then  suffice.  Phosphoric  acid,  as  it  is  thus  procured 
by  heat,  gives  a  white  precipitate  with  nitrate  of  silver,  soluble 
in  nitric  acid.  On  adding  ammonia  and  a  solution  of  sulphate 
of  magnesia,  an  abundant  white  precipitate  is  thrown  down, 
which  is  insoluble  in  a  solution  of  muriate  of  ammonia.  The 
tissues  may  be  thus  treated  for  the  detection  of  phosphorus, 
but  in  this  case  due  allowance  must  be  made  for  the  presence  of 
normal  phosphates  in  the  solids  and  fluids  of  the  body.  (Ann. 
d'Hyg.  1857,  vol.  ii.  p.  209.) 

According  to  the  observations  of  MM.  de  Vrij  and  Van  der 
Burg,  the  effluvia  escaping  from  a  putrefied  body  do  not  prevent 
the  luminous  appearance  of  phosphorus.  (Journal  de  Pharmacie, 
Fevrier  1857,  p.  94.)  This  fact  was  noticed  in  Neumann's  case 
(supra),  in  which  the  body  had  been  buried  fourteen  days,  and 
was  highly  putrefied.  If  the  luminosity  should  not  be  apparent, 
the  addition  of  a  small  quantity  of  sulphuric  acid  and  agitation 
of  the  liquid  may  bring  it  out.  It  is  well  known  that  ether, 
alcohol,  and  oil  of  turpentine  prevent  this  oxidation  of  phos- 
phorus by  air,  and  destroy  the  luminosity. 
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The  process  suggested  by  Mitscherlich  for  the  detection  of 
small  quantities  of  phosphorus,  removes  this  difficulty  in  so  far 
as  alcohol  and  ether  are  concerned.  Mitscherlich  adds  to  the 
organic  substance  a  sufficiency  of  water  to  make  it  quite  fluid, 
and  a  small  quantity  of  sulphuric  acid.  This  mixture  is  placed 
in  a  flask,  connected  with  a  long  glass  condensing  tube,  placed 
vertically  and  kept  cool  by  a  stream  of  cold  water.  The  tube 
is  fitted  into  a  receiver.  The  suspected  liquid  is  distilled  in  the 
dark,  and  if  a  minute  trace  of  phosphorus  be  present,  1- 100,000th 
part,  or,  according  to  De  Vrij,  1 -2,000,000th,  the  fact  will  be 
made  evident  by  the  luminous  appearance  in  the  upper  part  of 
the  tube,  at  each  successive  condensation  of  the  vapours.  (See 
Otto,  Ausmittelimg  der  Gifte,  1856,  p.  78  )  If  ether  or  alcohol 
should  be  present,  the  vapours  of  these  liquids  are  distilled  over 
first.  (Die  Vergiftungen,  Bocker,  1857,  p.  83.)  In  the  receiver 
in  which  the  vapour  of  the  distilled  liquid  is  condensed,  phos- 
phorous or  phosphoric  acid  may  be  discovered  by  the  usual  tests. 

There  can  be  no  doubt  of  the  facility  and  delicacy  with  which 
phosphorus  thus  admits  of  detection.  A  case  is  elsewhere  given 
(ante,  p.  190),  in  which  Mr.  Herapath  failed  to  detect  any  trace 
of  it  in  a  body  on  the  twenty-third  day  after  death  :  hence,  like 
other  poisons,  it  is  liable  to  disappear  from  the  body. 

Phosphorus-paste.  • —  This  consists  of  phosphorus  in  a  finely- 
divided  state  mixed  with  a  farinaceous  paste,  and  sometimes  co- 
loured with  Prussian  blue.  The  coloured  sample  appears  white 
until  exposed  to  the  air,  when  it  changes  to  blue.  The  substance 
has  the  powerful  odour  of  phosphorus,  it  fumes  in  the  air,  giving 
off  the  usual  white  vapours  of  phosphorous  acid.  When  spread  in 
a  thin  layer  on  a  sheet  of  mica  and  heated,  the  particles  of  phos- 
phorus burn  with  bright  scintillations,  and  the  farinaceous 
matter  is  carbonised.  The  phosphorus  may  be  converted  to 
phosphoric  acid  by  boiling  with  nitric  acid  slightly  diluted,  or 
it  may  be  dissolved  out  of  the  paste  by  sulphide  of 
carbon.  The  farinaceous  portion  of  the  compound  may  be 
known  by  the  addition  of  iodine  and  the  application  of  the 
microscope.  This  paste  is  luminous  in  the  dark,  giving  off  a 
visible  phosphorescent  vapour.  It  is  colourless  when  not  in 
contact  with  air,  so  that  the  blue  colour  from  Prussian  blue 
may  not  be  seen  when  the  stomach  is  first  opened.  This  effect 
of  colour  should  be  borne  in  mind.  The  vomited  matter  in 
poisoning  by  phosphorus,  as  well  as  the  contents  of  the  stomach 
after  death,  may  be  blue.  If  the  blue  colour  depends  on 
Prussian  blue  it  will  be  entirely  destroyed  by  the  ammonia  of 
putrefaction.  According  to  one  formula,  this  substance  consists 
of  one  drachm  of  phosphorus  (finely  divided  by  melting  it  in 
rectified  spirit),  five  ounces  of  flour,  and  an  ounce  and  a  half 
of  brown  sugar,  made  into  a  paste  with  a  little  water.  (Pharm. 
Journal,  1852-3,  p.  402.) 

Red  or  Amorphous  Phosphorus. — The  remarkable  body,  known 
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under  the  name  of  allotropic  phosphorus  is  not  possessed  of 
poisonous  properties.  This  fact,  long  since  announced  by 
Liebig  (Letters  on  Chemistry,  165),  has  been  confirmed  by  ex- 
periments at  the  Veterinary  College  of  Alfort.  (Ann.  d'Hyg. 
1857,  vol.  i.  p.  432.)  Common  phosphorus  is  poisonous  in 
doses  varying  from  one  to  three  grains,  while  amorphous  phos- 
phorus has  been  given  to  animals  in  a  dose  of  thirty-one  grains 
without  causing  symptoms  of  poisoning.  The  amorphous 
phosphorus,  by  reason  of  its  being  in  a  fine  powder,  is  in  a 
Btate  more  favourable  for  acting  as  a  poison  than  common 
phosphorus,  and  yet  it  is  inert  !  M.  Bussy  in  1850,  and  M.  de 
Vrij  in  1851,  proved  that  a  dog  might  take  with  impunity  thirty 
grains.  Orfila  and  Rigaut  have  given  it  to  animals  in  doses 
amounting  to  some  ounces,  over  a  period  of  twelve  days,  without 
producing  any  noxious  effects.  (  See  Annuaire  de  Thcrapcutique, 
1855,  p.  103.) 

Considering  that  this  body  is  simply  phosphorus  in  an  altered 
physical  state,  and  that  it  is  again  convertible  to  common 
phosphorus  when  heated  to  a  high  temperature,  we  have  here 
the  instance  of  the  same  substance  being  poisonous  in  one 
molecular  condition,  and  not  poisonous  in  another  !  Red  phos- 
phorus is  easily  known  by  heating  it  in  air,  when  it  burns  like  com- 
mon phosphorus.  It  is  insoluble  in  all  liquids,  and  by  its  insolubility 
in  sulphide  of  carbon  it  is  distinguished  and  separated  from 
common  phosphorus.  It  is  not  luminous  in  the  dark,  unless  it 
contains  common  phosphorus.  In  any  analysis  for  phosphorus, 
we  must  take  care  to  exclude  it  by  employing  sulphide  of 
carbon  as  a  solvent  for  the  common  or  poisonous  form  of  phos- 
phorus. (The  reader  will  find  a  full  account  of  the  comparative 
effects  of  the  common  and  red  phosphorus  by  M.  Chevallier  in 
the  Annalcs  d'Hygiene,  1856,  i.  374. 


CHAPTER  22. 

METALLIC  IRRITANTS.    THEIR  GENERAL  CHARACTERS —  ARSENIC. 
PRECAUTIONS     RESPECTING     THE     SALE     OF     THE  POISON. 

ARSENIOUS  ACID  —  TASTE  SOLUBILITY  IN  VARIOUS  LIQUIDS 

—  SYMPTOMS  —  CASES  OF  ACUTE  POISONING  —  CHRONIC 
POISONING — ANOMALOUS  CASES  —  ALLEGED  ACCUMULATIVE 
PROPERTIES  EFFECTS  OF  EXTERNAL  APPLICATION — AP- 
PEARANCES AFTER  DEATH  —  PERIOD  REQUIRED  FOR  IN- 
FLAMMATION AND  ULCERATION  —  QUANTITY  REQUIRED  TO 
DESTROY  LIFE  —  RECOVERY  FROM  LARGE  DOSES  —  PERIOD 
AT  WHICH  DEATH  TAKES  PLACE  —  TREATMENT. 

The  metallic  irritant  poisons  do  not  admit  of  any  easy  subdivi- 
sion, either  according  to  differences  in  their  mode  of  action  or 
their  chemical  properties.    The  chemical  differences  are  often  as 
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great  among  the  salts  of  each  metal  as  among  the  salts  of  dif- 
ferent metals.  They  will  therefore  be  here  treated  chiefly  in  the 
order  of  their  practical  importance,  the  compounds  of  those 
metals  being  taken  first  which  most  frequently  give  rise  to  medico- 
legal inquiries.  We  shall,  in  the  first  place,  pass  to  the  conside- 
ration of  Arsenic. 

WHITE  ARSENIC.     ARSENIOUS  ACII>. 

General  remarks  The  term  white  arsenic  is  commonly 

applied  to  the  arsenious  acid  of  chemists.  Arsenic  acid  is  another 
compound  which  is  highly  poisonous,  but  has  never,  so  far  as  I 
know,  been  used  for  the  purposes  of  suicide  or  murder.  Yellow 
arsenic,  or  Orpiment,  is  the  sesquisulphuret  of  chemists.  This  is 
also  poisonous,  apparently  because  it  contains  a  large  proportion 
of  arsenious  acid,  which  has  not  combined  with  sulphur.  This 
often  amounts  to  from  fifteen  to  twenty  per  cent,  of  its  weight. 
Orpiment  has  been,  on  several  occasions,  criminally  used  as  a 
poison.  White  arsenic,  or  arsenious  acid,  is  however  that  pre- 
paration which  chiefly  requires  the  attention  of  a  medical  jurist. 
It  is  often  sold  in  the  country  by  an  ignorant  class  of  dealers', 
under  the  name  of  mercury.  As  a  witness  may  sometimes  have' 
to  infer  quantity  from  the  cost,  it  may  be  stated,  that  from  half 

an  ounce  to  one  ounce  of  white  arsenic  is  sold  for  twopence  

one  ounce  and  a  half  for  three-pence  — if  exceeding  this,  the 
charge  is  at  the  rate  of  one  shilling  per  pound.  By  the  Uth 
Victoria,  cap.  13,  sec.  3,  the  sale  of  white  arsenic  in  any  quantity 
less  than  ten  pounds  is  prohibited,  unless  it  be  mixed  with  l-16th 
part  of  its  weight  of  soot,  or  l-32nd  part  of  its  weight  of  indigo. 
The  vomited  matters  in  a  case  of  poisoning  by  arsenic  may  there- 
fore be  blue  or  black, — or  the  admixture  of  bile  may  render 
them  of  a  deep  green  colour.  In  a  case  of  arsenical  poisoning 
communicated  tome  by  Dr  Maclagan,  the  blue  vomiting  at  first 
completely  misled  those  who  were  called  to  render  assistance. 
As  soot  and  indigo  are  both  insoluble  in  water,  these  substances 
will  be  slowly  deposited  from  the  vomited  matters  by  subsidence, 
and  the  colour  given  by  blood  or  bile  may  then  become  perceptible.' 
I  A  medical  witness  may  be  asked  the  weight  of  common  or 
familiar  measures  of  arsenic  in  powder.  It  may  therefore  be 
stated  that  a  tea-spoonful  of  finely-powdered  white  arsenic 
weighs  150  grains,  — a  table-spoonful  weighs  530  grains,  — and 
ft  pinch,  or  the  quantity  taken  up  between  the  finger  and  thumb 
)f  an  adult,  weighs  17  grains.  The  weights  here  given  are  the 
Results  of  actual  experiments:  but  they  are  of  course  liable  to 
vary. 

I  Taste  of  arsenic.  — White  arsenic  is  commonly  seen  under  the 
form  of  a  white  powder,  or  in  opaque  masses  resembling  enamel, 
ft  is  called  an  acid  from  its  power  of  combining  with  alkalies', 
put  it  possesses  a  very  feeble  acid  reaction  when  dissolved  in 
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■water.    It  is  often  described  as  having  an  acrid  taste,  but  this  1i 
does  not  appear  to  be  correct;  a  small  quantity  of  it  has  certainly  J 
no  appreciable  taste,  a  fact  which  may  be  established  by  direct  1 
experiment,  and  might  be  inferred  from  its  very  sparing  solubility.  ] 
It  would  appear  from  numerous  cases  on  record,  that  it  has  been  I 
unconsciously  taken  in  fatal  quantities,  in  all  descriptions  of  food,  1 
without  exciting  the  least  sensation  on  the  tongue.  Most  of  those  I 
persons  who  have  been  criminally  or  accidentally  poisoned  by  I 
arsenic,  have  not  been  aware  of  any  taste  in  taking  the  poisoned  I 
substance:  —  it  has  certainly  not  been  perceptible  when  the  I 
poison  has  been  given  in  wine,  milk,  beer,  and  other  simple  I 
liquids,  or  many  lives  would  have  been  saved.    In  an  accident  I 
by  which  a  whole  family  was  poisoned  by  arsenic  mixed  in  a  j 
pudding,  for  the  particulars  of  which  I  am  indebted  to  Mr.  j 
Tubbs,  of  Upwell  Isle,  one  person  found  the  taste  rather  sweetish,  J 
rough,  and  persistent,  but  experienced,  at  the  same  time,  a  burn-  I 
ing  sensation  in  the  throat.    Another  felt  his  throat  so  hot  that 
it  was  just  as  if  he  had  swallowed  pepper.    In  another  case,  .j 
which  occurred  to  the  same  gentleman,  there  was  a  better  ]  i 
opportunity  of  judging  of  the  taste  of  the  poison :  —  a  teaspoonf ul    1 1 
(150  grains)  of  the  poison  was  taken  by  an  adult  in  the  form  of  ; 
dry  powder,  without  any  fluid  after  it: — the  man  described  the  i  ; 
taste  as  "coarse  and  smartish."    Others  have  spoken  of  it  in  the  ; 
state  of  powder  as  having  a  rough  or  salt  taste.    M.  Flandin 
considers  that  arsenious  acid  has  a  decidedly  hot  taste  only  when  il 
it  is  taken  in  a  very  large  dose,  an  experiment  upon  the  per-  a 
formance  of  which  no  toxicologist  is  likely  to  venture  ;  and  that  L 
in  small  doses  it  is  quite  insipid.    In  some  cases  of  poisoning  ] 
in  which  several  persons  partook  of  meat  on  which  powdered 
arsenic  had  been  sprinkled,  they  stated  that  the  meat  had  an  a  la 
unusual  taste,  something  like  that  of  a  sour  apple.  (Des  Poisons,  h 
i.  515.)    In  a  case  of  arsenical  poisoning  (March,  1846),  for  an 
accurate  report  of  which  I  am  indebted  to  Mr.  J.  H.  Todd,  & 
coroner  for  Hants,  the  person  swallowed  at  least  a  drachm  of  a 
white  arsenic,  mixed  with  half  a  tea-cupful  of  water,  before  li; 
breakfast,  and  on  an  empty  stomach.    These  were  circumstances  h 
highly  favourable  to  the  detection  of  the  taste  of  the  poison.  J 
After  he  had  drunk  off  the  dose,  he  said  it  was  rather  rough  to  3 
the  tongue;  and  for  twenty  minutes  afterwards  he  complained  n 
that  his  tongue  was  very  rough.    In  the  case  of  the  Queen  v. 
Maker  and  Lynam  (Kildare  Lent  Assizes,  1847),  some  flummery  j 
was  proved  to  have  been  poisoned  with  arsenic,  and  the  taste  of  j 
the  flummery  was  complained  of.    My  friend  Dr.  Geoghcgau,  j 
who  communicated  to  me  the  particulars  of  this  case,  says  t 
that  the  taste  could  not  be  referred  to  the  after-effects  of  the  ) 
poison,  and  suggests  that  arsenic,  like  aconite  and  some  other  ] 
poisons,  may  have  a  taste  after  a  certain  interval.    The  facts  1 
pbofe  related  will  enable  a  medical  jurist  to  form  a  judgment  of  1  i 


ARSENIC  NOT  CORROSIVE.  SOLUBILITY. 


355 


the  matter.  If  Orfila  has  given  an  exaggerated  account  of  the 
taste  of  this  poison,  it  seems  clear  that,  in  the  state  of  powder 
and  in  large  doses,  arsenic  is  in  many  cases  capable  of  producing 
a  decided  and  persistent  impression  on  the  tongue  ;  while  it  is 
nevertheless  true  that  when  dissolved, — when  it  is  in  small 
i  quantity,  or  mixed  with  common  articles  of  food,  the  poison  may 
be  easily  taken  by  a  person  quite  unconsciously. 

Arsenic  not  a  corrosive.  —  Arsenic  is  an  irritant  poison  :  it  has 
ino  decided  chemical  or  corrosive  action  on  the  animal  tissues, 
and  the  changes  met  with  in  the  stomach  and  bowels  of  a  person 
poisoned  by  it,  are  referable  to  the  effects  of  inflammation.  I 
have  not  found  that  arsenic  produces  any  effect  on  dead 
mucous  membrane.  Nevertheless,  it  is  proper  to  state,  that  one 
I  instance  at  least  is  on  record,  in  which  it  is  alleged  to  have  ex- 
erted a  corrosive  action  as  a  poison.  A  man  named  Soufflard, 
on  being  condemned  to  death,  swallowed  three  drachms  of 
arsenious  acid  in  powder :  he  vomited  almost  immediately. 
When  seen  shortly  afterwards  the  lower  lip  was  strongly  cauter- 
ised (fortement  cauterisee)  ;  the  mucous  membrane  was  white, 
fissured,  and  the  slightest  touch  produced  excessive  pain.  The 
tongue  was  swollen,  and  the  patient  complained  of  a  horrible 
taste  in  his  mouth  and  fauces.  After  death,  which  occurred  in 
thirteen  hours,  the  membrane  of  the  tongue  was  found  destroyed 
(Flandin,  op.  cit.  i.  495).  Arsenic  was  detected  in  the  stomach, 
the  mucous  coat  of  which  was  destroyed,  or  reduced  to  a  gela- 
tinous pulp ;  but  it  is  not  stated  whether  it  was  mixed  with 
i  corrosive  sublimate  or  any  other  poison.  This  action  on  the 
mouth  is  very  similar  to  that  produced  by  corrosive  sublimate. 
According  to  the  reporter  of  this  case,  arsenic  in  a  large  dose 
corrodes  and  destroys  the  tissues  with  which  it  comes  in  contact : 
lin  his  opinion  it  acts  like  an  acid  or  a  caustic  substance  (i.  557). 

Solubility  of  arsenic.  —  The  solubility  of  this  substance  in 
liquids  is  a  frequent  question  on  trials.  The  action  of  water  is 
materially  influenced  by  circumstances.  I  have  found  by 
numerous  experiments  (Guy's  Hospital  Reports,  iv.  81),  that  hot 
water,  cooling  from  212°  on  the  poison  in  powder,  dissolves  about 
the  400th  part  of  its  weight.  This  is  in  the  proportion  of  nearly  one 
grain  and  a  quarter  of  white  arsenic  to  about  one  fluid-ounce  of 
water.  Water  boiled  for  an  hour  on  the  poison  and  allowed  to  cool, 
holds  dissolved  the  40th  part  of  its  weight,  or  about  eleven  grains 
to  one  ounce.  Cold  water  allowed  to  stand  for  many  hours  on 
the  poison,  does  not  dissolve  more  than  from  the  1000th  to  the 
500th  part  of  its  weight :  i.  e.  one-half  grain  to  one  grain  of 
^arsenic  to  nearly  one  fluid-ounce  of  water.  The  presence  of 
organic  matter  in  a  liquid  renders  the  poison  much  less  soluble, 
fl Thus,  hot  tea  with  milk  and  sugar,  and  cold  porter,  did  not  take 
■  up  more  than  about  half  a  grain  to  the  ounce  ;  while  hot  coffee 
I  and  cold  brandy  did  not  dissolve  more  than  one  grain  to  the 
a  a  2 


356        ARSENIC.     SUSPENSION  IN  LIQUIDS.  SYMPTOMS. 


fluid-ounce.  (Guy's  Hosp.  Rep.  iv.  103.)  Arsenic  is  soluble 
in  most  organic  liquids,  as  milk,  coffee,  tea,  wine,  brandy,  whiskey, 
and  even  oil.  Although  it  is  less  soluble  in  these  liquids  than 
in  distilled  water,  it  is,  nevertheless,  taken  up  in  sufficient 
quantity  to  occasion  serious  accidents,  and  even  to  destroy  life. 
In  1845,  a  man  was  found  guilty,  at  Madrid,  of  putting  arsenic 
into  oil  with  the  intent  to  destroy  his  parents.  Arsenic  was 
found  in  the  oil,  and  a  portion  of  it  given  to  a  dog  caused  its 
death.  (Journal  dc  Chimie,  1845,  p.  651  )  Any  alkali  or  alkaline 
carbonate  dissolved  in  the  liquid,  greatly  increases  its  solubility. 
Liquids,  which  are  at  all  viscid  or  mucilaginous,  such  as  gruel, 
arrow -root,  cocoa,  or  syrup,  may  mechanically  suspend  the  poison 
in  almost  any  quantity,  but  in  these  cases  it  cannot  be  said  to  be 
dissolved.  The  solubility  of  arsenic  was  an  important  part  of 
the  evidence  in  the  case  of  the  Queen  v.  Hunter,  tried  at  the 
Liverpool  Lent  Assizes,  1843.  (See  the  medico- legal  reports  of 
this  case  which  have  been  published,  the  one  by  Mr.  Holland, 
and  the  other  by  Mr.  Dyson  of  Manchester.)  A  medical  witness 
must  always  take  care  to  draw  a  distinction  between  the  actual 
solution  and  the  mechanical  suspension  of  the  poison  in  a  viscid 
liquid,  especially  when  it  is  necessary  to  determine  whether  the 
quantity  taken  was  sufficient  to  kill.  The  case  of  Madeleine 
Smith  (ante,  p.  201)  involved  a  point  of  this  nature.  A  doubt 
was  raised  whether  eighty-eight  grains  of  arsenic  (found  in  the 
stomach)  could  have  been  taken  unknowingly  ;  and  it  was  con- 
sidered difficult  to  suggest  a  vehicle  in  which  so  large  a  dose 
could  have  been  secretly  administered.  There  is  no  donbt  that 
this,  or  even  a  still  larger  dose  of  powdered  arsenic,  might  be 
secretly  administered  in  such  liquids  as  gruel  or  cocoa. 

Symptoms. —  Acute  poisoning. — These  will  vary  according  to 
the  form  and  dose  in  which  the  poison  has  been  administered. 
The  time  at  which  they  come  on  is  generally  in  from  half  an  hour 
to  an  hour  after  the  poison  has  been  swallowed.  This  is  the 
average  period.  I  have  known  them  to  appear  in  a  quarter  of 
an  hour.  Dr.  Christison  mentions  an  instance  in  which  the 
symptoms  began  in  eight  minutes ;  in  the  case  of  Lof (house, 
tried  at  the  York  Lent  Assizes,  1835,  the  symptoms  were  proved 
to  have  attacked  the  deceased  while  he  was  in  the  act  of  eating 
a  cake  in  which  the  poison  was  administered.  In  the  case  of 
Sager,  quoted  by  Dr.  Beck  (Med.  Jur.  vol.  ii.  p.  546),  it  appears 
that  the  woman  to  whom  the  poison  was  administered  ex- 
perienced extreme  distress  immediately  after  she  had  taken  it. 
It  had  been  mixed  with  wine  in  which  an  egg  had  been  stirred. 
This  early  occurrence  of  symptoms  is  very  unusual,  except  in  cases 
in  which  the  poison  is  dissolved  in  some  liquid.  On  the  other 
hand,  in  an  instance  communicated  to  me  by  Mr.  Todd,  where 
one  drachm  had  been  taken  on  an  empty  stomach,  no  symptoms 
appeared  for  two  hours  ;  in  one  reported"  by  Orfila,  the  symptoms 
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:  did  not  show  themselves  for  five  hours  ;  and  in  another  which 
,  occurred  to  Dr.  Lachese,  where  a  large  dose  was  taken,  the 
symptoms  did  not  appear  for  seven  hours.  (Ann.  d'Hyg.  1837, 
i.  344.)  Dr.  Thompson,  of  Liverpool,  states  that  he  met  with  a 
case  in  which  from  thirty  to  forty  grains  of  arsenious  acid,  and 
I  the  same  quantity  of  chrome  yellow,  were  taken.  Symptoms  of 
poisoning  did  not  appear  until  five  or  six  hours  afterwards. 
(Med. -Chir.  Review,  1854,  p.  294.)  There  may  be  every  variety 
between  these  extremes.  A  case  will  be  presently  mentioned, 
in  which  their  appearance  was  protracted  for  ten  hours — the 
maximum  period  yet  known  (p.  359,  post).  A  remarkable  in- 
stance occurred  to  M.  Tonnelier,  in  which  the  poison  was  taken 
by  a  young  female  at  eleven  o'clock  in  themorning,  and  no  well- 
marked  symptoms  occurred  for  eight  hours :  there  was  then  violent 
vomiting.  After  death  a  cyst,  formed  of  mucous  membrane,  and 
containing  arsenic,  was  found  in  the  stomach  :  the  poison  having 
thus  become  sheathed  over  !  (Flandin,  i.  535.)  (See,  on  this 
question,  the  case  of  Beg.  v.  Foster,  Bury  Lent  Assizes,  1847.) 
In  a  case  communicated  by  Mr.  Clegg  to  the  Medical  Times 
(Oct.  21,  1848),  symptoms  of  violent  irritation  did  not  show 
!  themselves  until  twenty-three  hours  after  the  poison  had  been 
taken,  and  within  about  half  an  hour  of  the  death  of  the  patient, 
j  The  girl  was  once  sick  shortly  after  having  taken  the  poison, 
but  the  first  decided  symptoms  were  those  of  narcotism.  The 
girl  was  a  confirmed  opium-eater,  and  this  habit  may  in  some 
measure  have  influenced  the  operation  of  the  poison.  From  a 
case  communicated  to  the  Medical  Gazette  by  Dr.  W.  Burke 
Ryan  (vol.  xlvii.  p.  722),  it  appears  that  the  active  symptoms 
of  irritation  which  commonly  attend  arsenical  poisoning,  may 
not  show  themselves  until  after  the  lapse  of  nine  hours  from  the 
time  at  which  the  poison  has  been  swallowed.  With  the  ex- 
ception of  a  case  elsewhere  recorded  (post,  p.  359),  in  which  the 
interval  was  ten  hours,  this  is  the  longest  period  of  protraction 
on  record.  In  other  instances  there  have  been  long  intermissions. 
In  all  cases  in  which  arsenic  enters  the  system  from  without,  as 
by  its  application  to  the  skin,  and  to  ulcerated  or  diseased  sur- 
faces, the  symptoms  are  rarely  manifested  until  after  the  lapse 
of  several  hours. 

Their  nature.  —  In  an  acute  case  of  poisoning  by  arsenic  the 
person  first  experiences  faintness,  depression,  nausea,  and  sickness, 
with  an  intense  burning  pain  in  the  region  of  the  stomach,  in- 
creased by  pressure.    The  pain  in  the  abdomen  becomes  more 
and  more  severe  ;  and  there  is  violent  vomiting  of  a  brown  turbid 
matter,  mixed  with  mucus,  and  sometimes  streaked  with  blood, 
i  These  symptoms  are  followed  by  purging,  which  is  more  or  less 
:  violent ;  and  this  is  accompanied  by  severe  cramps  in  the  calves 
:  of  the  legs.    The  matters  discharged  from  the  stomach  and 
:  bowels  have  had  in  some  instances  a  yellowish  colour,  as  it  was 
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supposed,  from  a  partial  conversion  of  the  poison  to  sulphuret ; 
but  more  probably  from  an  admixture  of  bile.  The  vomited 
matters  are  in  some  cases  coloured  by  blood,  or  a  mixture  of  blood 
and  bile ;  they  then  present  various  shades  of  brown,  or  olive 
green.  The  indigo  used  in  colouring  arsenic  may  give  to  them 
a  blue  colour,  or  if  mixed  with  bile,  a  green  tint.  The  sooty 
arsenic  renders  them  black.  In  other  cases,  the  vomited  matters 
present  a  milky -white  appearance,  consisting  of  flakes  of  mucus 
mixed  with  portions  of  white  arsenic.  The  nature  of  the  arsenic 
taken  may  be  inferred  from  the  colour  of  the  matter  vomited. 
In  the  case  of  UAngelier  {Reg.  v.  Smith,  Edinburgh,  1857),  a 
witness  deposed  that  the  matter  vomited  by  deceased,  in  the  first 
stage  of  his  illness,  was  a  greenish  substance  of  about  the  thick- 
ness of  gruel.  (Irvine's  Report,  p.  30.)  Such  would  be  the 
appearance  produced  by  a  mixture  of  blue  arsenic  and  bile. 
Blue  arsenic  was  in  this  case  traced  to  the  possession  of  the 
prisoner ;  but  from  an  altered  state  of  the  bile,  there  may  be 
green  vomiting  even  when  white  arsenic  has  been  taken.  The 
vomiting  is  in  general  violent  and  incessant,  and  excited  by  any 
substance  taken  into  the  stomach.  It  brings  no  relief.  There 
is  tenesmus  (straining),  and  the  discharges  by  the  bowels  are 
frequently  tinged  with  blood.  There  is  a  sense  of  constriction, 
with  a  feeling  of  dryness  or  burning  heat  in  the  throat,  com- 
monly accompanied  by  intense  thirst.  The  pulse  is  small,  very 
frequent,  and  irregular;  sometimes  wholly  imperceptible.  The 
skin  is  cold  and  clammy  in  the  stage  of  collapse ;  at  other 
times  it  is  very  hot,  or  there  are  rapid  alternations  of 
heat  and  cold.  There  is  great  restlessness.  The  respiration 
is  painful  from  the  tender  state  of  the  abdomen.  Before  death, 
coma  sometimes  supervenes,  with  paralysis,  tetanic  convulsions, 
or  spasms  in  the  muscles  of  the  extremities.  In  one  instance 
trismus  (lock-jaw)  appeared  in  three  quarters  of  an  hour. 
(Orfila,  i.  449.)  Such  is  the  ordinary  character  of  the  symptoms 
in  an  acute  case  of  arsenical  poisoning,  i.  e.  where  from  half  an 
ounce  to  an  ounce  of  the  poison  has  been  taken.  As  a  general 
rule,  the  symptoms  in  the  acute  form  of  poisoning  which  proves 
fatal  are  continuous.  Sometimes,  however,  there  are  remissions 
and  even  intermissions,  which  may  lead  to  a  deceptive  hope  of 
recovery,  or  (by  the  recurrence  of  symptoms)  to  an  erroneous 
supposition  that  a  fresh  quantity  of  poison  has  been  administered. 
In  the  case  of  the  Duke  of  Praslin,  who  died  from  the  effects  of  a 
large  dose  of  arsenic,  the  remissions  in  symptoms,  during]  the 
week  which  he  survived,  were  such  as  to  deceive  the  skilful  physi- 
cians who  attended  him.  At  one  time  the  vomiting  had  ceased, 
at  another  time  the  pain  ;  —  the  most  persistent  effects  were  the 
smallness  and  irregularity  of  the  pulse  and  coldness  of  the  limbs. 
(Ann.  d'Hyg.  1847,  vol.  ii.  p.  391.)  Dr.  Maclagan  met  with 
two  cases  in  which  there  were  intermissions  of  a  prominent 
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symptom  (vomiting)  for  one  and  three  days  respectively.  The 
symptoms  recurred  without,  so  far  as  could  be  ascertained,  any 
fresh  dose  of  poison  being  given  to  these  persons.  (Ed. 
Monthly  Jour.,  Jan.  1853.) 

The  whole  of  the  symptoms  here  described  may  not  be  met 
with  in  every  instance.  Thus  the  pain,  which  is  usually  excru- 
ciating, like  a  fire  burning  within  the  body,  is  sometimes  absent. 
In  a  well-marked  case  of  poisoning,  which  occurred  in  October 
1839,  a  dose  of  from  one  ounce  to  two  ounces  of  arsenic  was 
taken  ;  there  was  no  pain  except  of  the  most  trifling  character, 
just  before  death.  It  has  been  supposed  that  this  symptom  was 
absent  when  the  close  was  large  ;  but  a  case  occurred  in  Guy's 
Hospital,  in  1836,  in  which  only  forty  grains  had  been  taken,  and 
the  patient  died  without  complaining  of  pain.  (Guy's  Hos.  Rep. 
iv.  68.)  There  are  many  similar  instances  on  record.  The 
symptoms  of  irritation  of  the  stomach  and  bowels  are  seldom 
wanting,  or  there  is  vomiting,  if  there  should  be  no  purging.  In 
one  case  of  criminal  poisoning  by  arsenic,  in  which  I  was  con- 
sulted by  Mr.  Veasy,  which  was  tried  at  the  Bedford  Spring 
Assizes,  in  1842,  there  was  neither  vomiting  nor  purging.  The 
quantity  of  poison  taken  must  have  been  small.  In  a  case  which 
occurred  to  Dr.  Feital,  although  half  an  ounce  of  arsenious  acid 
had  been  taken,  there  was  no  vomiting  (Med.  Times,  Dec.  12, 
1846,  p.  202).  Intense  thirst  is  a  common  symptom,  but  even 
this  is  sometimes  absent.  With  respect  to  the  urinary  secretion 
there  is  no  certain  rule:  it  is  sometimes  suppressed,  as  in  several 
cases  reported  by  M.  Flandin ;  at  other  times  it  is  natural,  or 
only  slightly  diminished.  (Des  Poisons,  i.  521.;  It  is  neces- 
sary for  a  medical  jurist  to  attend  to  these  anomalies,  as  other- 
wise the  symptoms  of  arsenical  poisoning  may  be  easily  mis- 
taken for  those  of  disease. 

The  following  case  is  quoted  by  Belloc.  A  young  woman, 
with  the  design  of  committing  suicide,  procured  a  lump  of  arsenic. 
She  began  by  biting  it ;  but,  as  she  could  not  procure  sufficient  in 
this  way,  she  broke  it  up  into  coarse  fragments,  put  them  into  a 
glass  of  water,  and  swallowed  them.  This  was  in  the  morning, 
and  she  went  the  whole  of  the  day  without  suffering  any  marked 
uneasiness.  At  six  o'clock  in  the  evening  she  was  seen  by  M. 
Laborde, — and  there  were  then  no  febrile  symptoms.  At  eight 
o'clock  she  suffered  from  pain  in  the  abdomen.  At  eleven  o'clock 
she  appeared  to  be  more  calm  than  ever,  and  had  a  strong  desire 
to  sleep.  At  three  in  the  morning  she  sat  up  in  her  bed,  com- 
plained a  little  of  her  stomach,  and  then  died,  without  the  least 
appearance  of  suffering.  She  vomited  some  fragments  of  arsenic 
before  death.  On  opening  the  stomach,  the  vessels  were  found 
gorged,  and  there  were  coagula  of  blood  in  the  folds  of  the  mu- 
cous membrane  at  the  larger  end.  There  were  marks  of  excoria- 
tion about  the  lips,  mouth,  and  gullet.    (Cours  de  Med,  Leg. 
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122.)  No  one  acquainted  with  the  usual  effects  of  arsenic  could 
have  suspeeted  this  to  have  been  a  case  of  arsenical  poisoning. 
The  symptoms  were  probably  more  protracted  in  their  appear- 
ance than  in  any  other  instance  yet  recorded,  not  having  mani- 
fested themselves,  as  we  may  infer,  until  ten  hours  after  the 
taking  of  the  poison.  They  appear  to  have  been  at  no  time 
severe — there  is  no  account  of  purging  having  been  among  them 
—  they  underwent  a  complete  remission  before  death,  and  the 
deceased  expired  as  from  the  effects  of  a  narcotic,  about  seven- 
teen hours  after  taking  the  poison. 

It  might  be  supposed,  a  priori,  that  the  symptoms  of  irritation 
occasioned  by  arsenic,  would  be  protracted  in  their  appearance 
or  mitigated  in  their  character  when  the  poison  was  taken  mixed 
with  opium :  but  in  one  well-marked  case,  in  which  a  large 
dose  of  arsenic  was  swallowed  with  upwards  of  an  ounce  of 
laudanum,  there  was  severe  pain,  abundant  vomiting  for  two 
hours,  and  death  took  place  in  six  hours.  (Med.-Chir.  He  v.  vii. 
170  ;  also,  Ann.  d'Hyg.  1847.  ii.  p.  199.) 

From  this  account  of  the  symptoms  produced  by  arsenic  it 
will  be  seen,  that  there  is  great  difficulty  in  classifying  cases. 
On  referring  to  many  which  I  have  been  enabled  to  collect,  the 
symptoms  do  not  appear  to  bear  any  relation  to  the  quantity 
of  poison  or  to  the  form  in  which  it  is  administered.  Those  in- 
dicative of  irritation  in  the  stomach  and  bowels,  or  of  an  affec- 
tion of  the  brain,  have  equally  occurred,  whether  the  dose  was 
small  or  large,  and  whether  the  poison  was  in  the  state  of  pow- 
der or  solution.  The  same  observation  may  be  made  of  other 
cases  in  which  symptoms  of  an  affection  of  the  brain  have  followed 
those  of  irritation.  Hence  it  appears  to  me  that  any  useful  gen- 
eralization is  impossible,  for  the  exceptions  are  so  numerous  as 
to  show  that  the  arbitrary  divisions  which  must  necessarily  be 
made,  can  be  of  no  practical  utility.  In  the  following  case,  which 
occurred  to  Dr.  May,  there  was  an  entire  absence  of  the  most  pro- 
minent symptoms  of  arsenical  poisoning:  —  A  child,  aged  20 
months,  ate  some  paste  consisting  of  honey,  flour,  and  arsenic 
prepared  for  destroying  mice.  He  was  caught  in  the  act  of  eat- 
ing it,  and  a  considerable  portion  was  forced  from  his  mouth. 
Some  ipecacuanha  wine  was  given  to  him,  and  he  vomited  freely, — 
the  ejected  matter  consisting  chiefly  of  mucus  of  a  yellowish 
colour,  with  some  of  the  paste  suspended  in  it.  The  vomiting 
was  encouraged,  and  milk  was  freely  given.  Between  the  fits 
Of  romlting  he  appeared  lively.  In  about  two  hours  he  had  two 
natural  motions,  and  was  sleeping  calmly  as  usual:  he  had  had 
no  pain  ;  respiration  a  little  hurried.  In  about  six  or  seven  hours 
he  became  somewhat  restless,  but  there  was  no  expression  of 
p«a.  Soon  after  this,  he  became  worse,  the  surface  was  cold, 
the  lips  were  livid,  eyes  sunk,  the  pupils  fixed  and  rather  dilated, 
pulse  scarcely  perceptible,  and  respiration  feeble,  accompanied 
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with  sighing.  After  lying  for  half  an  hour  in  this  condition,  he 
expired  without  a  struggle,  nearly  eight  hours  after  taking  the 
poison.  On  inspection,  the  stomach  and  intestines  exhibited  but 
little  deviation  from  the  healthy  state.  The  stomach  contained 
mucus  and  a  portion  of  the  paste,  but  the  villous  surface  pre- 
sented no  signs  of  inflammation.  (Prov.  Med.  Journ.,  July  1 6th, 
1845,  453.)  Dr.  May  very  properly  observes  that  had  not  the 
child  been  seen  to  eat  the  paste,  there  was  not  a  symptom,  nor 
after  death  any  morbid  appearance,  to  indicate  the  true  cause 
of  the  fatal  illness. 

It  has  been  supposed  that  stupor  and  other  symptoms  of  cere- 
bral disturbance  were  more  likely  to  occur  when  the  dose  of 
arsenic  was  large:  but  a  case  was  communicated  to  the  London 
Medical  Review  (April  1811,  p.  188),  by  Mr.  Soden,  of  Coven- 
try, which  shows  that,  with  a  large  dose  of  arsenic  and  rapid 
death,  there  may  be  violent  symptoms  affecting  the  stomach  and 
bowels,  and  few  or  none  indicative  of  nervous  disorder.  A  man, 
aged  22,  purchased  seven  ounces  of  finely-powdered  arsenic, 
and  swallowed,  between  seven  and  eight  in  the  morning, 
not  less  than  four  and  probably  six  ounces  of  the  poison.  In 
about  half  an  hour  he  was  found  vomiting:  there  was  severe  pain 
in  the  abdomen,  with  a  rapid  pulse  and  slight  convulsions  of  the 
legs.  In  two  hours  purging  supervened,  and  there  was  constant 
inclination  to  pass  urine :  the  pain  in  the  bowels  became  almost 
intolerable,  the  convulsive  motions  of  the  limbs  more  frequent, 
and  the  pulse  more  feeble,  but  still  very  quick.  According  to  the 
antidotal  doctrines  at  that  time  prevalent,  sulphuret  of  potash 
(potassium)  was  largely  exhibited  to  him.  He  died  in  less  than 
four  hours,  after  a  dreadful  fit  of  convulsive  laughter,  his  limbs 
becoming  suddenly  rigid  (tetanus).  In  this  case,  there  was  neither 
stupor  nor  faintness,  but  there  was  severe  pain,  with  convulsions. 
On  inspection,  the  stomach  was  found  highly  inflamed,  "the 
mucous  coat  looked  as  though  it  had  been  beautifully  in- 
jected,"  and  two  ounces  of  arsenic  were  found  in  the  cavity  of 
this  organ. 

The  following  case  was  referred  to  me  for  examination  by  Mr. 
Carter  of  Newbury,  in  July  1845.  A  female,  set.  22,  swallowed 
a  large  dose  of  arsenic.  She  was  immediately  afterwards  seized 
with  intense  thirst,  severe  burning  pain,  violent  vomiting  and 
purging  continuing  incessantly  until  death,  which  took  place  in 
seven  hours.  There  were  no  nervous  symptoms.  The  stomach 
and  the  whole  of  the  intestinal  canal  were  greatly  inflamed. 
Arsenic  was  detected  in  large  quantity,  mixed  with  flakes  of 
mucus,  in  the  stomach,  throughout  the  small  intestines  and  in 
the  cascum.  (G.  H.  R.  vol.  iv.  Oct.  1846,  458.)  On  the  other 
hand,  if  severe  symptoms  of  irritation  of  the  stomach  and  bowels 
thus  follow  large  doses,  those  indicative  of  an  affection  of  the 
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nervous  system  may  be  produced  by  comparatively  small  doses 
of  the  poison.  I  am  indebted  to  Mr.  Todd,  coroner  for  Hants, 
for  the  particulars  of  the  following  case :  —  A  man,  set.  24, 
swallowed,  about  six  o'clock  in  the  morning,  on  an  empty 
stomach,  a  drachm  of  white  arsenic  mixed  with  half  a  tea-cupful 
of  water.  He  complained  of  the  mixture  having  a  rough  taste, 
but  he  went  to  his  work,  and  it  was  only  the  suspicion  that  he 
had  made  a  mistake  and  swallowed  poison,  that  induced  him  to 
go  to  the  house  of  a  surgeon,  about  two  hours  afterwards,  for 
an  emetic.  He  then  appeared  to  be  very  well,  and  made  no 
complaint ;  the  surgeon  could  not  detect  about  him  any  symp- 
tom of  arsenical  poisoning,  and  was  inclined  to  disbelieve  the 
man's  statement.  Vomiting  was  produced  by  sulphate  of  zinc, 
and  he  threw  up  some  yellow- coloured  matter.  He  saw  the  man 
again  in  five  hours  :  he  was  then  sitting  in  a  drowsy  state,  with 
a  countenance  expressive  of  great  anxiety,  a  blue  tinge  on  the 
hands,  pulse  very  feeble,  and  there  was  profuse  purging.  He 
complained  of  no  pain,  and  said  that  he  wanted  to  go  to  sleep. 
Vomiting  had  ceased.  He  died  in  this  calm  state  in  the  evening, 
about  fourteen  hours  after  he  had  taken  the  poison. 

The  mixed  nature  of  these  cases  will  also  be  obvious  from 
the  following,  reported  by  Dr.  Letheby: — A  girl,  aged  19, 
swallowed  two  grains  and  a  half  of  arsenic  dissolved.  Restless- 
ness during  the  night,  and  slight  pain,  were  the  only  symptoms 
experienced.  In  the  morning  she  was  sick,  complained  of  great 
thirst,  and  the  pain  was  more  intense.  Vomiting  increased, 
followed  by  purging,  the  countenance  was  pinched,  and  the 
extremities  were  cold.  From  this  state  she  rallied,  and  slept 
comfortably  the  following  night.  The  next  morning  she  was 
cold  and  drowsy,  the  pulse  was  scarcely  perceptible,  and  she  was 
passing  into  a  state  of  incipient  coma.  In  this  condition  she 
died  about  thirty-six  hours  after  taking  the  poison.  The  sto- 
mach was  pale  and  nearly  empty,  and  its  mucous  coat  was  raised 
by  a  number  of  vesicles  containing  air.  (Med.  Gaz.  xxxix.  116.) 

Chronic  poisoning. — Should  the  person  recover  from  the  first 
effects,  and  the  case  be  protracted,  or  should  the  dose  have  been 
small  and  frequently  administered,  there  will  be  inflammation  of 
the  conjunctivae,  with  suffusion  of  the  eyes,  and  intolerance  of 
light, —  a  condition  which  is,  however,  often  present  with  the 
early  symptoms  above  described.  In  a  case  reported  by  Mr. 
Jeffreys,  an  adult  female  died  in  three  hours  after  taking  arsenic 
in  a  pudding  served  at  dinner.  There  was  no  vomiting  or 
purging.  In  two  hours  she  was  in  a  state  of  complete  collapse, 
and  at  this  time  it  was  noticed  that  the  conjunctivas  (the  mem- 
branes of  the  eyes)  were  red.  (Med.  Times,  Aug.  30,  1851, 
p.  229.)  There  is  also  great  sensibility  or  irritation  of  the  skin, 
accompanied  by  a  vesicular  eruption,  which  has  been  called 
"  eczema  arsenicale."    Sometimes  this  has  assumed  the  form  of 
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nettle-rash,  or  of  the  eruption  attending  scarlet  fever,  for  which 
disease  arsenical  poisoning  has  been  mistaken.  Local  paralysis, 
preceded  by  numbness,  or  tingling  in  the  fingers  or  toes,  and 
other  symptoms  of  nervous  disorder,  are  also  very  common  con- 
sequences. Paralysis  from  arsenic  is  sometimes  general,  and 
affects  both  the  upper  and  lower  limbs.  It  may  supervene  on 
the  cessation  of  symptoms  of  gastric  irritation  in  cases  of  acute 
poisoning.  It  may  be  complete,  or  amount  only  to  great  weak- 
ness (Annuaire  de  Therapeutique,  1858,  p.  229).  The  patient 
becomes  emaciated,  and  sinks  exhausted.  Exfoliation  of  the 
cuticle  and  skin  of  the  tongue,  with  the  falling  off  of  the  hair, 
has  likewise  been  witnessed.  (Case  of  the  Turners,  1815,  Mar- 
shall, p.  44, 1 1 9. )  Salivation  has  been  observed  to  follow,  especially 
when  small  doses  of  the  poison  have  been  given  for  a  length  of 
time.  (Med.  Gaz.  xvi.  790  )  A  well-marked  case  of  this  kind 
occurred  to  Mr.  Jones,  in  which  the  effects  produced  by  small 
doses  of  arsenic  might  have  been  mistaken  for  those  of  mercury. 
There  was  fcetor  of  the  breath,  with  superficial  ulceration  of  the 
gums  and  throat.  (Med.  Gaz.  May  8,  1840,  vol.  xxvi.  p.  266.) 
Strangury  has  also  been  noticed  among  the  secondary  symptoms. 
(Marshall  on  Arsenic,  p.  44,  314.)  Erom  a  statement  by  this 
author  (op.  cit.  p.  Ill),  it  appears  that  there  was  a  yellow  or 
jaundiced  state  of  the  countenance  in  one  of  the  cases  re- 
ported by  him.  A  similar  state  of  the  countenance  was  noticed 
by  Dr.  Thomson  in  the  case  of  L'Angelier  — a  fact  which  gave 
rise  to  some  discussion  at  the  trial  of  Madeleine  Smith.  (Irvine's 
Keport,  p.  51.)  Dr.  Geoghegan  has  observed,  that  in  several 
cases  of  poisoning  by  arsenite  of  copper,  jaundice  was  among  the 
symptoms. 

A  well-marked  case  of  slow  poisoning  by  arsenic  is  recorded 
by  Flandin.  It  illustrates  one  form  of  secret  murder,  and  is  well 
calculated  to  inspire  caution  in  trusting  to  symptoms  as  evidence 
of  disease.  A  woman  put  daily  into  the  soup  of  her  fellow- 
servant,  a  very  small  quantity  of  white  arsenic  in  powder. 
Shortly  after  dinner  this  person  was  seized  with  vomiting,  which 
led  to  the  rejection  of  the  food  and  poison  before  the  latter  had 
caused  any  serious  mischief.  As  this  practice  was  continued 
for  about  six  weeks,  the  stomach  became  exceedingly  irritable, 
there  was  pain  in  the  bowels,  and  the  woman  became  much 
emaciated.  There  was  also  spitting  of  blood,  with  such  a  degree 
of  nervous  irritability,  that  a  current  of  air  caused  an  attack  of 
spasms  and  convulsions.  When  the  patient  found  that  she 
could  not  bear  anything  on  her  stomach,  she  left  the  place 
and  passed  two  months  in  the  country.  Her  health  was 
gradually  re-established  there,  and  she  returned  to  resume  her 
usual  occupations.  The  prisoner,  however,  renewed  her  at- 
tempts; and,  to  make  sure  of  destroying  life,  gave  her  one  morn- 
ing in  coffee,  a  strong  dose  of  arsenic  in  powder :  violent 
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vomiting  ensued,  and  the  poison  was  expelled  with  the  break- 
fast. Arsenic  was  detected  in  the  vomited  matter,  and  the 
explanation  of  the  cause  of  the  long  previous  illness  then  became 
clear.  Under  proper  treatment  the  patient  recovered.  (Op. 
cit.  i.  510.)  I  believe  this  mode  of  poisoning  to  be  not  unfre- 
quent ;  and  it  behoves  practitioners  to  be  exceedingly  guarded 
in  their  opinions, — for  the  usual  characters  of  arsenical  poisoning 
are  completely  masked.  The  symptoms  might  be  easily  referred, 
as  a  result  of  careless  observation,  to  chronic  inflammation  or 
ulceration  of  the  stomach  leading  to  perforation. 

In  the  case  of  Reg.  v  Sagar  (York  Lent  Assizes  1858),  the 
symptoms  and  appearances  in  the  deceased,  which  were  plainly 
those  of  arsenical  poisoning,  were  referred  by  one  of  the  medical 
witnesses  to  "spontaneous  inflammation  of  the  bowels."  The 
stomach,  duodenum,  and  rectum  were  much  inflamed,  and  arsenic 
was  found  in  the  liver  and  kidneys,  as  well  as  in  the  stomach 
and  bowels.  To  remove  this  chemical  difficulty,  it  was  sug- 
gested that  as  the  deceased  had  had  a  sore  leg  some  months 
previously  (which  had  healed),  the  arsenic  might  have  entered 
her  body  by  absorption  from  some  quack  ointment  which  she 
had  applied  to  the  leg,  and  remained  there  !  The  jury  acted 
upon  these  ingenious  medical  suggestions  and  acquitted  the 
prisoner  of  the  charge. 

The  case  of  Mrs.  Wooler  (Durham  Winter  Assizes  1855)  con- 
veys an  important  lesson  in  this  respect.  The  suspicions  of  the 
medical  attendants  were  confirmed,  but  at  too  late  a  period  to 
save  the  life  of  this  lady.  There  are  many  anomalous  cases  on 
record  in  which  the  symptoms  have  diverged  so  much  from  the 
ordinary  course  as  to  embarrass  medical  practitioners.  For  some 
of  these  I  must  refer  to  a  paper  by  l)r.  Ogston,  Med.  Gaz. 
vol  xlvii.  p.  181. 

There  is  one  form  of  chronic  poisoning  by  arsenic  on  which 
it  will  be  proper  to  make  a  few  remarks,  as  the  real  cause  may 
remain  wholly  unsuspected.  Arsenic  is  largely  employed  in  this 
country,  under  the  form  of  Emerald  green  (aceto-arsenite  of  cop- 
per), and  of  orpiment  in  the  manufacture  of  decorative  papers 
with  which  the  walls  of  sitting  and  bedrooms  are  covered.  Some 
persons  have  suffered  from  symptoms  of  chronic  poisoning  by 
arsenic,  in  which  no  other  cause  was  apparent  than  the  con- 
tinued respiration  of  the  air  of  their  rooms,  charged  probably  at 
times  with  a  fine  arsenical  dust.  On  examining  the  papers, 
they  will  be  found  in  some  instances  loaded  with  arsenic,  laid  on 
in  a  rough  and  coarse  manner,  so  as  to  be  easily  removable  by 
friction.  Arsenic  is  thus  used  in  imparting  a  green  tint  to  some 
of  the  most  costly  as  well  as  the  cheapest  decorative  papers.  It 
is  a  practice  fraught  with  danger  in  more  respects  than  one,  and 
under  a  proper  svstcm  of  medical  police,  it  would  not  be  per- 
mitted.   In  the  kingdom  of  Prussia,  the  use  of  these  papers  is 
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strictly  prohibited.  If  there  has  not  hitherto  been  much  com- 
i  plaint  on  the  subject,  it  may  be  attributed  to  the  fact  that  the 
j  cause  has  not  been  suspected.  Many  obscure  cases  of  illness, 
referred  at  the  time  to  constitutional  and  other  causes,  may  pro- 
jbably  have  been  due  to  the  effects  of  arsenical  dust  thus  inhaled 
day  and  night  by  those  who  inhabited  the  rooms.  Dr.  Hinds, 
who  suffered  from  the  effects  himself,  has  described  two  cases  in 
S which  the  prominent  symptoms  were  prostration  of  strength, 
[headache,  thirst,  loss  of  appetite — an  inflammatory  state  of  the 
|  conjunctivae,  with  heat  and  dryness  of  the  fauces.  (Med.  Times 
land  Gazette,  May  23,  1857,  p.  521.)  A  portion  of  the  paper  of 
I  the  room  in  which  these  persons  lived  was  sent  to  me,  and  on 
r examination  I  found  in  the  green  pigment  spread  over  it,  a  large 
[.quantity  of  arsenic.  These  facts  should  at  least  be  borne  in  mind 
tin  cases  in  which  it  is  suspected  that  poison  is  being  secretly 
[administered  to  another.    (See  post,  Arsenite  of  Copper.) 

In  a  case  communicated  by  Mr.  Jones  to  the  Provincial  Journal 
Jj(Nov.  18,  1843,  p.  127),  the  action  of  small  doses  of  arsenic, 
administered  medicinally,  produced  the  well-marked  effects  of 
\[slow  poisoning.    The  liquor  arsenicalis  was  prescribed  for  a  lady 
if  affected  with  cutaneous  disease,  in  doses  of  five  drops  (  =  l-24th  of 
a  grain)  of  arsenious  acid,  and  fifteen  drops  (=  l-8th  of  a  grain), 
: i! three  times  a  day.    After  continuing  these  doses  more  or  less  for 
|a  month,  she  was  found  labouring  under  the  following  symptoms  : 
lobstinate  purging,  frequent  griping  pains  in  the  bowels,  with 
lalmost  constant  desire  to  act ;  considerable  tenderness  over  the 
Iwhole  abdomen,  which  was  distended  ;  constant  pain  antinausea 
after  taking  food,  and  frequent  vomiting ;  skin  cool  and  dry : 
(intense  thirst ;  tongue  clean  and  red,  resembling  raw  beef ;  pulse 
100,  small  and  feeble;  sense  of  constriction  in  the  throat,  and 
icopious  flow  of  saliva  ;  she  had  some  gastric  cough,  with  frequent 
[iraking  of  the  throat ;  and  expectoration  of  a  muco-purulent 
isecretion  mixed  with  blood.     There  was  much  pain  and 
(tenderness  down  the  spine,  with  occasional  muscular  tremors  ; — 
a  crampy  feeling  of  the  lower  limbs,  with  partial  loss  of  mo- 
tion and  sensation ;  they  were  swollen,  of  a  livid  colour  in 
Iplaces,  and  showed  a  tendency  to  slough.    There  was  great 
emaciation  ;  want  of  sleep,  owing  to  the  irritable  state  of  the 
bowels  ;  motions  white,  watery,  and  frothy  ;  urine  scanty,  high- 
coloured  and  passed  with  an  effort.    From  this  account  of  the 
symptoms  it  is  obvious  that  a  case  of  slow  poisoning  by  arsenic 
might  very  easily  be  mistaken  for  gastro-enteritis,  and  treated 
I  accordingly.    (See  Ann.  d'Hygiene,  1837,  vol.  i.  p.  347.)  A 
case  of  this  masked  form  of  arsenical  poisoning  occurred  to 
Dr.  Pfeufer.    There  was  general  and  well-marked  paralysis 
of  the  whole  of  the  muscular  system,  and  a  complete  loss 
of  sensation  in  the  fingers.    It  was  only  after  a  year  that  the 
patient  began  to  recover  the  use  of  his  limbs.    It  appeared 
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that  his  wife  had  been  in  the  habit  of  giving  him  small  doses  of 
arsenic  in  his  food.  None  of  the  articles  of  food,  or  of  the  matters 
vomited,  could  be  procured  for  analysis;  nevertheless,  the  evi- 
dence of  chronic  poisoning  from  symptoms  was  considered  to 
be  sufficiently  strong  to  justify  a  conviction.  (Zeitschrift  fur 
Rationale  Medizin,  B.  vi.  H.  i.  102,  Heidelberg,  1847.) 

A  case  has  been  published  by  Dr.  Hooper,  which  is  of  some 
interest  in  reference  to  this  question  (Med.  Times,  Aug.  21, 
1847):  —  A  gentleman,  aet.  54,  afflicted  with  palsy,  was  recom- 
mended by  his  physician  to  take  arsenic  medicinally.  He  took 
five  minims  of  Fowler's  solution  three  times  a  day,  and  continued 
this  practice  from  October  to  the  24th  of  the  following  June,  when 
he  consulted  Dr.  Hooper  respecting  an  attack  of  ophthalmia.  He 
was  at  once  ordered  to  discontinue  the  arsenic.  Dr.  Hooper  cal- 
culated tbat  in  eight  months  and  a  half  this  gentleman  had  swal- 
lowed in  small  doses  no  less  than  sixty-four  grains  of  arsenious 
acid!  i.e.  enough  to  kill  thirty  adult  persons.  The  poison  was  pro- 
bably eliminated  so  rapidly,  that  but  a  small  quantity  was  retained 
at  any  one  time  within  the  system.  It  was  quite  sufficient,  however, 
to  produce  that  peculiar  train  of  symptoms  indicative  of  chronic 
poisoning  by  arsenic: — i.e.  headache,  drowsiness,  nausea;  an 
inexpressible  feeling  of  languor  and  prostration;  pulse  90  to  100; 
gradually  increasing  paralysis;  muscular  tremors  affecting  the 
lower  jaw,  back,  neck,  and  arms ;  inflammation  of  the  eyes,  ac- 
companied by  oedema  of  the  conjunctiva;  and  erythema  (inflam- 
matory redness)  of  the  face ;  want  of  sleep,  with  irritation  of 
the  throat,  larynx,  and  trachea.  Under  these  symptoms  the  pa- 
tient gradually  sank  and  died  on  the  13th  September  following. 
(See  also  Prov.  Med.  Jour.,  Nov.  18, 1843.)  We  have  here  all  the 
characters  of  slow  poisoning  by  arsenic,  indicated  by  wasting  fever 
and  general  derangement  of  the  bodily  functions.  The  effects  of 
the  Aqua  Toffana  were  very  similar  to  these.  Individuals  to  whom 
this  liquid  was  administered  in  small  and  frequent  doses,  died  with- 
out the  slightest  suspicion  of  the  cause  of  death  being  excited. 

Arsenic  not  an  accumulative  poison.  —  It  is  well  known  that 
arsenic  is  carried  into  the  circulation  by  absorption,  and  it  is 
an  important  question  regarding  its  medicinal  use,  whether  its 
elimination  in  the  living  body  takes  place  with  the  same  rapidity 
as  its  absorption.  I  am  not  aware  of  any  facts  which  show  that 
arsenic  can  be  taken  in  non-fatal  (medicinal)  doses  for  a  certain 
period,  accumulate  in  the  body,  and  then  suddenly  give  rise, 
without  increase  of  dose,  to  all  the  marked  symptoms  of  acute 
poisoning  On  the  contrary,  all  experience  is  in  favour  of  the 
rapid  elimination  of  this  poison  ;  and  unless  the  doses  are  too 
frequently  repeated,  or  too  rapidly  increased,  no  danger  will 
Menu  from  the  quantity  administered. 

Dr.  Wilks  informed  me  (May  1858)  that,  in  treating  a  case  of 
eczema  in  a  boy,  he  prescribed' the  twenty-fourth  part  of  a  grain 
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of  arsenic  three  times  daily,  making  one-eighth  of  a  grain  per 
diem.  This  was  continued  for  seventy  days,  so  that  in  ten  weeks 
the  boy  had  taken  nearly  nine  grains  of  arsenic,  or  a  quantity 
sufficient  to  destroy  four  adults.  I  found  by  analysis  that  arsenic 
was  daily  eliminated  in  the  urine  ;  and  after  the  medicine  was 
discontinued,  it  still  continued  to  pass  away  by  this  channel  for 
about  ten  days,  when  the  boy  left  the  hospital.  Arsenic  may 
remain  in  the  body  for  a  variable  period  after  the  administration 
of  it  has  ceased ;  but  there  is  no  evidence  that  it  so  accumulates 
in  the  viscera  as  to  be  suddenly  productive  of  dangerous  symp- 
toms ;  and  experience  shows  that  if  its  use  be  discontinued,  the 
viscera,  after  a  few  weeks,  do  not  contain  a  trace  of  the  poison. 
(See  ante,  p.  34.)  m 

A  medico-legal  question  in  reference  to  this  property  arose  in 
the  case  of  Lacoste.  From  the  presence  of  arsenic  in  the  body, 
and  from  the  symptoms  under  which  deceased  died,  it  was 
alleged  that  his  death  had  been  caused  by  poison.  The  quantity 
of  arsenic  found  in  the  liver  was  about  the  1-1 3th  of  a  grain,  and 
a  still  smaller  proportion  in  the  other  organs.  In  defence,  it 
was  alleged  that  deceased  was  in  the  habit  of  taking  Fowler's 
solution  (of  arsenic)  daily  as  a  remedy  for  a  skin-disease  under 
which  he  was  labouring.  The  Procureur-General  admitted  this, 
but  contended  that,  as  the  man  was  in  the  habit  of  taking  arsenic 
medicinally,  it  was  very  improbable  that  he  should  have  taken 
an  overdose  (a  fatal  dose)  :  and  it  could  not,  therefore,  be  sup- 
posed that  he  had  died  through  his  own  imprudence.  The  Pre- 
sident inquired  whether  innocent  doses  of  arsenic  could  possibly 
accumulate  in  the  body  and  suddenly  occasion  violent  (acute) 
symptoms  and  death.  M.  Devergie  replied  in  the  negative, 
M.  Flandin  (for  the  defence)  in  the  affirmative — the  latter  resting 
his  opinion  not  upon  any  facts  observed  in  the  human  body,  but 
upon  the  assumption  that  the  elimination  of  this  poison  might  not 
always  go  on,  pari  passu,  with  its  absorption.  (Flandin,  Pes 
Poisons,  i.  484.)  The  opinion  then  given  was  based  upon  ex- 
periments on  animals.  M.  Flandin  states  that  he  has  confirmed 
it  by  observations  on  the  human  subject  made  since  the  trial. 
The  facts,  however,  are  not  stated  ;  but  he  quotes  the  opinion  of 
an  English  writer  that  Fowler's  solution  should  not  be  long  con- 
tinued ;  because  arsenic,  like  lead,  might  accumulate  in  the 
system  and  ultimately  produce  paralysis.  The  woman  Lacoste 
was  acquitted  of  the  murder :  it  was  justly  considered  that  the 
small  quantity  of  arsenic  found  in  the  body  might  possibly  have 
been  derived  from  that  which  had  been  taken  medicinally.  (See 
ante,  p.  40.)  The  case  of  slow  poisoning  related  at  p.  363,  is  de- 
cidedly adverse  to  the  view  that  arsenic  is  an  accumulative  poison 
in  the  sense  here  implied.  MM.  Danger  and  Flandin  gave  to 
animals  gradually  increasing  doses  of  arsenic  in  powder,  mixed 
with  their  food.    In  beginning  with  small  fractional  parts  of 
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a  grain  they  found,  after  an  interval  of  nine  months,  that  the 
animals  might  be  made  to  take  upwards  of  fifteen  grains  of 
arsenic  in  twenty-four  hours  without  any  influence  on  their  ap- 
petite or  health.  During  this  time  their  urine  was  frequently 
analysed  at  different  intervals  without  any  arsenic  being  de- 
tected. Three  days  after  the  last  dose  was  given,  the  animals 
were  killed,  and  their  organs  successively  analysed  ;  but  no 
arsenic  was  detected  in  the  viscera,  flesh,  or  bones.  (Op.  cit.  i. 
737.)  M.  Flan  din  thus  appears  to  have  conclusively  proved 
by  his  experiments,  contrary  to  his  own  opinion,  that  arsenic 
certainly  does  not  accumulate  within  the  body ! 

This  inference  may  also  be  fairly  drawn  from  the  facts  detailed 
in  Dr.  Hooper's  case  (ante,  p.  366),  and  in  numerous  other  in- 
stances in  which  arsenic  has  been  employed  for  many  weeks  in 
medicinal  doses.  There  is  no  evidence  that  the  poison  accumu- 
lates in  the  system ;  and  the  occurrence  of  violent  symptoms  of 
vomiting  and  purging  would,  in  general,  justify  the  inference 
that  another  and  larger  dose  of  poison  had  been  taken  shortly 
before.  Mr.  Hunt  considers  that  arsenic  used  medicinally  does 
accumulate  in  the  body.  (On  the  Skin,  1847,  p.  11.)  The  facts 
which  he  adduces,  however,  in  support  of  this  view,  admit  of 
another  explanation.  The  speedy  elimination  by  the  kidneys 
proves  that  the  poison  is  thrown  out  of  the  system  ;  and  where 
any  morbid  changes  affect  these  or  other  eliminating  channels, 
symptoms  of  poisoning  may  of  course  show  themselves. 

Effects  of  external  application. — Arsenic,  it  is  well  known, 
when  applied  to  wounded  or  ulcerated  surfaces,  becomes  ab- 
sorbed, and  produces  the  usual  effects  of  poisoning.  A  case 
is  reported  in  Rust's  Magazine,  in  which  a  man  covered  his  head 
witli  arsenic  in  powder  to  act  as  a  depilatory.  He  was  affected 
with  the  usual  symptoms  of  arsenical  poisoning,  excepting 
purging,  and  he  died  on  the  twentieth  day.  The  interior  of  the 
stomach,  as  well  as  the  lower  part  of  the  gullet,  was  gene- 
rally inflamed.  The  following  case,  communicated  to  me  by 
Mr.  Tubbs,  proves  that  arsenic,  when  rubbed  on  the  skin, 
has  decidedly  a  local  irritant  action.  A  man,  who  was  subject 
to  piles,  was  in  the  habit  of  anointing  himself  with  lard.  By 
mistake,  on  one  occasion,  he  used  some  white  ointment  con- 
taining arsenic.  The  next  day  he  complained  of  an  intolerable 
itching  of  the  anus  and  scrotum  ;  and,  on  examination,  the  parts 
were  covered  with  pustules  surrounded  with  an  inflamed  base. 
They  resembled  those  which  are  produced  by  arsenic.  On  exa- 
mining the  matter  from  the  pustules,  it  was  found  to  contain 
arsenious  acid.  Frictions  of  lime-water  and  oil  were  used,  and 
the  patient  soon  recovered. 

Instances  of  arsenic  thus  destroying  life  when  applied  exter- 
nally, are  by  no  means  unfrequent.  Two  cases  of  its  operating 
fatally  in  children,  when  applied  to  the  skin  of  the  head  for 
tinea  capitis,  will  be  found  in  the  Annales  d'Hygienc,  1830, 
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ii.  437.  In  both,  the  mucous  membrane  of  the  stomach  was 
found  inflamed,  and  in  one  extensively.  Dr.  Stille  quotes 
the  following  case :  —  A  woman  rubbed  half  an  ounce  of 
arsenic  mixed  with  gin  into  the  heads  of  her  children,  who 
were  affected  with  porrigo  (scalled  head).  This  application 
was  followed  by  redness  and  swelling  of  the  face.  One  child, 
two  years  of  a<re,  died  from  the  effects,  having  suffered  from 
purging  with  paralysis  of  the  lower  limbs  before  death.  There  was 
no  local  inflammation  produced.  (Med.  Jur.  1855,  p.  420;  Am. 
Jour.  Med.  Sci.  July  1851,  p.  259.)  A  trial  took  place  {Reg.  v. 
Port)  at  Chester  Winter  Assizes,  1844,  in  which  a  man,  pre- 
tending to  cure  cancer,  was  charged  with  the  death  of  a  female, 
jby  the  application  of  an  arsenical  plaster,  as  it  was  alleged,  to 
the  breast.  The  woman  died  in  a  fortnight.  No  satisfactory 
evidence  was  obtained  of  the  symptoms  during  life,  except  that 
there  had  been  vomiting  ;  and  the  accused  had  taken  care  to 
remove  the  plaster  so  soon  as  serious  symptoms  began  to  appear, 
I — hence  there  was  no  direct  chemical  evidence  of  the  nature  of 
the  suhstance  actually  employed.  Dr.  Brett,  of  Liverpool, 
jdetected  absorbed  arsenic  in  the  substance  of  the  stomach,  liver, 
land  spleen :  the  whole  quantity  detected  was  less  than  a  quarter  of 
\a  grain  !  The  gullet,  stomach,  and  intestines  were  found  exten- 
sively inflamed.  In  January  1845,  a  man  in  this  city  died  ap- 
parently from  the  effects  of  arsenic  absorbed  through  the  skin  of 
the  arm.  He  was  engaged  in  the  manufacture  of  candles,  to 
which  arsenic  was  added  in  large  proportion,  and  it  was  supposed 
that  an  abrasion  of  the  skin  had  facilitated  the  absorption  of  the 
poison.  The  medical  opinion  given  at  the  inquest,  was  decidedly 
that  the  deceased  had  died  from  the  effects  of  arsenic  thus  intro- 
duced into  the  system.  M.  Flandin  states,  that  on  one  occa- 
sion he  examined  the  viscera  of  a  woman  who  had  been  killed 
by  the  application  of  an  arsenical  powder  for  the  cure  of  a 
scirrhous  breast.  The  arsenic  (absorbed)  was  discovered  in 
various  parts  of  the  body,  but  especially  in  the  liver,  which  con- 
tained as  much  as  is  usually  found  when  the  poison  has  been 
swallowed  (Des  Poisons,  i.  230) :  —  the  quantity  was  gi*eater 
than  that  separated  from  all  the  other  organs  together.  This 
case  presents  many  points  of  interest.  The  poison  did  not  begin 
|o  produce  its  well-marked  effects  until  after  the  lapse  of  about 
hn  hours.  Death  took  place  in  about  six  days,  and  the  urine 
was  suppressed  throughout.  The  mucous  membrane  of  the 
stomach  and  intestines  was  in  its  natural  state  :  in  the  duodenum 
t  was  slightly  swollen  or  thickened.  (Flandin,  i.  502.)  The 
(powder  used  by  quacks  as  an  application  to  scirrhous  breasts  is 
bommonly  a  compound  of  arsenious  acid,  realgar  (red  arsenic), 
pnd  oxide  of  iron.  In  this  instance  it  was  formed  of  75  parts 
)f  the  first-mentioned  substance,  and  25  parts  of  the  two  last. 
The  quack  stated  that  he  did  not  apply  more  than  four  or  five 
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grain?.  MM.  Chevallicr  and  Bayard  have  given  the  details  of  two 
cases  which  proved  fatal,  owing  to  the  application  of  arsenical 
compounds  to  the  breasts  of  females.    (Ann.  d'Hyg.  1846,  ii. 

P-  181.)  .      i    ■  ' 

The  symptoms  are  slower  in  appearing  on  these  occasions 
than  when  the  arsenic  is  swallowed,  probably  from  the  diseased 
surface  being  less  absorbent  than  the  mucous  membrane  of  the 
Stomach  ;  but  in  an  experiment  performed  by  Mr.  Swan,  in 
which  arscnious  acid  was  introduced  into  a  wound  on  the  back 
of  a  dog,  vomiting  came  on  in  two  hours,  and  the  animal  died 
in  six  hours.  The  mucous  membrane  or  inner  coat  of  the 
stomach  and  intestines  was  found  inflamed.  (Action  of  Mercury, 
p.  33,  184  7.)  In  a  case  somewhat  similar  to  that  above  related, 
B£  Flandin  discovered  arsenic  in  the  breast  to  which  the  sub- 
Stance  had  been  applied,  but  in  no  other  part  of  the  body.  (Op. 
cit.  i.  550.)  Some  facts  regarding  this  form  of  poisoning  will  be 
found  in  the  Ann.  d'Hyg.  1846,  ii.  131. 

The  destruction  of  life  by  the  local  application  of  arsenic  to 
ulcerated  surfaces,  has  never,  so  far  as  I  am  aware,  been  resorted 
to  by  criminals.  It  is  obvious,  that  when  death  is  not  a  con- 
sequence, serious  injury  to  health  may  ensue,  and  life  might  be 
endangered.  The  external  application  of  orpiment  in  the  form  of 
ointment  has  caused  death.  (See  Sdlphurets  of  Arsenic, 
post.)  Belloc  states  that  he  employed  arsenical  compounds  ex- 
ternally to  scirrhous  tumours  of  the  eye,  cheek,  and  nose,  without 
any  serious  consequences  resulting.  (Cours  de  Med.  Leg.  121.) 

Several  cases  are  reported  in  which  arsenic  has  acted  as  a 
poison  through  the  unbroken  skin.  Some  of  them  are  of  old 
standing,  and  do  not  appear  to  have  been  very  accurately  ob- 
served. (Flandin,  i.  542.)  If  the  arsenic  is  in  solution,  it  may 
become  speedily  absorbed:  but  when  in  powder,  absorption 
would  take  place  much  more  slowly.  It  is  well  known  that 
comparatively  insoluble  substances  may  be  introduced  into  the 
system  by  frictions  through  the  skin  (the  endermic  method), 
and  arsenic  does  not  appear  to  present  any  exception  to  this 
mode  of  operation.  The  thin  skin  of  the  human  subject 
appears  to  absorb  the  poison  more  readily  than  the  hard  thick 
skin  of  animals ;  but  M.  Flandin  found  that  dogs  were  speedily 
killed  when  arsenical  ointments  were  rubbed  upon  the  skin  of 
the  abdomen,  or  on  the  inside  of  the  thighs.  (Op.  cit.  i.  544.) 
All  the  symptoms  of  arsenical  poisoning,  although  not  appearing 
for  two  or  three  days,  have  been  witnessed  in  the  human  subject 
in  those  case3  in  which  powdered  arsenic  has  been  used  as  a 
depilatory.    (See  ante,  p.  23.) 

The  effects  of  arsenic  on  the  unbroken  skin  was  a  subject  of 
inquiry  at  the  trial  of  Miss  Smith  (Edinburgh,  1857).  The 
reader  will  tind  some  remarks  in  reference  to  this  at  p.  95,  ante. 
(8ee  alto  Ann.  d'Hyg.  1846,  ii.  p.  157.)    Accidents  frequently 
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occur  from  the  use  of  arsenic  by  shepherds  for  the  purpose  of 
destroying  the  fly  in  sheep.  Two  shepherds  were  engaged  in  sheep 
dipping  for  nine  hours — the  liquid  used  being  a  mixture  of  white 
arsenic  in  a  solution  of  carbonate  of  potash.  On  the  following 
day  both  men  were  attacked  with  similar  symptoms.  One  of  them 
when  seen,  on  the  fourth  day  from  the  dipping,  had  the  skin  of 
the  scrotum  covered  with  eczema  rubruin,  resembling  the  ap- 
pearance, after  vesication  and  separation,  of  the  cuticle  in  patches. 
There  had  been  also  vesicles  on  the  thighs.  There  was  slight 
febrile  disturbance,  with  intense  thirst  which  no  drink  could 
allay.  In  a  few  days  the  man  recovered.  (Lancet,  Sept  12, 
1857,  p.  282.)  Dr.  Watson,  who  relates  this  case,  states  that 
the  man  had  previously  hud  similar  eruptions  from  the  use  of 
the  dipping  composition.  Other  shepherds,  he  ascertained,  who 
had  used  arsenic,  had  also  suffered  from  eruptions,  principally 
on  the  hands,  forearms,  scrotum,  and  thighs  ;  and  this  had  hap- 
pened when  the  arsenic  was  used  alone.  (See  Arsenite  of 
Potash,  post.) 

It  appears  that  in  India,  yellow  arsenic  is  much  employed  in 
the  manufacture  of  shell-lac,  and  it  is  not  unusual  for  eruptions 
of  an  eczematous  nature  to  appear  on  the  skins  of  those  who  are 
engaged  in  the  manufacture.  (Dr.  N.  Chever's  Med.  Jur.  for 
India,  p.  584.) 

Appearances  after  death. — The  striking  changes  produced 
by  arsenic  are  generally  confined  to  the  stomach  and  intestines. 
They  are  commonly  well-marked  in  proportion  to  the  largeness 
of  the  dose  and  the  length  of  time  which  the  individual  has  sur- 
vived after  taking  the  poison.  Our  attention  must  first  be 
directed  to  the  stomach.  Arsenic  seems  to  have  a  specific  effect 
on  this  organ  ;  for,  however  the  poison  may  have  entered  into 
the  system,  whether  through  a  wounded  or  ulcerated  surface,  or 
by  the  act  of  swallowing,  the  stomach  has  been  found  inflamed. 
Inflammation  of  this  organ  cannot,  then,  be  always  considered  to 
pepend  on  a  local  irritant  action  of  the  poison.  The  mucous 
membrane  of  the  stomach,  which  is  often  covered  with  a  thick 
layer  of  mucus,  mixed  with  blood,  and  with  scattered  white 
pasty-looking  patches  of  arsenious  acid,  is  commonly  found 
red  and  inflamed  ;  the  colour,  which  is  sometimes  of  a  dull  or 
jrownish  red,  becomes  brighter  on  exposure  to  the  air ;  at  other 
;.imes  it  is  of  a  deep  crimson  hue,  interspersed  with  black- 
iooking  streaks  or  patches  of  altered  blood.  The  redness  is 
fisually  most  strongly  marked  at  the  greater  extremity  ;  in  one 
i'ase  it  may  be  found  spread  over  the  whole  mucous  surface, 
jiving  to  it  the  appearance  of  red  velvet,  —  in  another  it  will  be 
biefly  seen  on  the  prominences  of  the  folds  (rugae).  It  fre- 
quently assumes  a  dotted  or  striated  form,  stretching  in  curved 
ines  between  the  two  openings  of  the  stomach.  Blood  of  a  dark 
folour  is  effused  in  various  parts  between  the  folds,  or  beneath 
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the  lining  membrane,  an  appearance  which  has  been  mistaken 
for  gangrene.    (See  ante,  p.  226.)    The  stomach  often  contains 
a  mucous  liquid  of  a  dark  colour  tinged  with  blood.    The  coats 
arc  sometimes  thickened  in  patches,  being  raised  up  into  a  sort! 
of  fungous-like  tumour,  with  arsenic  imbedded  in  them  :  at  other! 
times  they  have  been  found  thinned;  and  in  other  cases  of  a  J 
gelatinous  consistency  and  appearance.    The  mucous  membrane 
is  rarely  ulcerated,  and  still  more  rarely  gangrenous.  Among 
numerous  inspections  I  have  not  seen  one  instance  in  which 
gangrene  of  the  coats  of  the  stomach  had  resulted  from  the 
action  of  arsenic.  In  general,  death  takes  place  before  gangrene 
is  set  up.    In  the  case  of  the  Duke  de  Praslin,  who  died  from 
the  effects  of  arsenic  on  the"*seventh  day,  a  gangrenous  state  ol 
the  coats  of  the  stomach  is  said  to  have  been  observed.  Between' 
the  two  apertures  of  the  stomach  there  were  seven  large  eschars 
—  they  were  black,  with  yellowish-white  margins,  and  of  a 
different  consistency  from  the  adjoining  coats.    They  were  in 
some  parts  horny.    Around  these  gangrenous  spots,  which  didi 
not  involve  the  whole  substance  of  the  coats,  the  mucous  mem-j 
brane  was  somewhat  softened  and  of  a  deep  red  colour,  evidently- 
due  to  inflammation.    (Ann.  d'Hyg.  1847,  vol.  ii.  p.  396.) 

Perforation  of  the  stomach,  as  a  result  of  the  action  of  arsenic 
is  so  unusual  an  appearance,  that  there  are  but  three  accurately 
reported  instances  on  record.  In  a  case  examined  by  M.  Che- 
vallier,  the  stomach  of  a  person  who  had  died  from  the  effects  o!j 
arsenic  was  found  perforated  at  the  larger  end.  The  aperture  if. 
described  to  have  been  of  the  size  of  a  franc-piece,  round,  soft  l 
and  somewhat  thickened  in  its  margin.  There  was  no  rednesw 
or  si<in  of  erosion  about  it,  and  there  was  no  appearance  I 
ulceration  on  other  parts  of  the  mucous  coat.  Externally  the 
stomach  was  covered  with  false  membranes,  arising  from  inflarn-i 
■nation  of  the  peritoneum.  (Ann.  d'Hyg.  18.02,  vol.  i  p.  448. 
This  case  is  60  imperfectly  reported  that  it  is  impossible  to  saj 
whether  the  perforation  was  caused  by  arsenic,  or  whether  it  wan 
the  result  of  other  morbid  changes. 

The  mucous  glands  of  the  stomach  have  been  found  enlarged 
but  this  is  by  no  means  an  unusual  morbid  appearance  from  any 
cause  of  local  irritation,  without  reference  to  poisoning.  Various 
morbid  appearances  are  said  to  have  been  met  with  in  the  lungsj 
heart,  brain,  and  urinary  organs;  but  they  do  not  appear  to  bd 
characteristic  of  arsenical  poisoning.  It  is  undoubtedly  to  thd 
Stomach  and  intestines  that  a  medical  jurist  must  look  for  thd 
basis  of  medical  evidence  in  regard  to  the  appearances  afteij 
death.  In  a  case  which  I  saw  in  June  1857,  in  which  a  person 
died  in  twenty  hours  after  he  had  taken  two  teaspoonfuls  (301 
grains)  of  arsenic,  there  was  inflammation  of  the  gullet  as  weU 
as  of  the  Stomach,  duodenum,  and  rectum.  The  mucous  menu 
bruno  had  a  reddish-brown  colour.    At  the  pyloric  end  of  thd 


FERIOD  FOR.  INFLAMMATION  AND  ULCERATION. 


373 


stomach,  as  well  as  in  the  duodenum,  there  were  several  black 
patches  from  effused  and  altered  blood.  There  was  congestion 
of  the  brain  and  its  membranes,  with  enlargement  of  the  liver; 
but  these  appearances  were  not  referable  to  the  action  of  arsenic. 
A  small  quantity  of  arsenic  was  found  in  the  thick  reddish  fluid 
found  in  the  stomach;  but  the  greater  part  of  the  large  dose 
taken  had  been  thrown  off  by  vomiting. 

Period  required  for  inflammation.  —  A  witness  is  often  asked 
in  a  Court  of  law  how  long  a  time  is  required  after  the  taking 
of  the  poison,  for  the  production  of  these  well-maiked  appear- 
ances? in  the  stomach,  more  especially  of  inflammation  of  the 
mucous  membrane.  In  reference  to  this  question,  we  have  the 
following  facts.  In  a  case  which  I  was  required  to  examine,  a 
large  dose  of  arsenic  had  been  taken  ;  —  the  man,  aged  21,  died 
in  Jive  hours,  and  the  stomach  was  found  intensely  inflamed,  es- 
pecially about  the  greater  curvature.  In  a  case  that  occurred  to 
Mr.  Thompson  of  Nottingham,  half  an  ounce  of  the  poison  was 
taken  ;  the  patient  died  in  six  hours,  and  the  stomach  was  found 
uniformly  red  and  inflamed.  In  another  that  occurred  to  Dr. 
Booth  of  Birmingham,  the  same  quantity  of  arsenic  was  taken  ; 
the  patient  died  in  six  hours  and  a  half:  on  inspection,  the 
gullet  was  inflamed,  the  whole  internal  surface  of  the  stomach 
was  of  an  intense  scarlet  colour,  and  there  was  redness  and 
increased  vascularity  of  the  small  intestines.  In  three  cases  of 
'poisoning  by  arsenic  which  occurred  to  Mr.  Foster  of  Hunting- 
don, death  took  place  in  one,  a  child,  at  the  end  of  two  hours  i 
an  the  second,  an  adult,  at  the  end  of  three  hours  and  a  half; 
land  in  the  third,  afier  the  lapse  of  about  six  hours.  In  each  of 
Ithese,  the  stomach  was  found  highly  inflamed,  and  in  the  one 
jthat  proved  fatal  in  two  hours,  the  mucous  membrane  had  a 
■vermilion  hue.  This  last  I  believe  to  be  the  shortest  period  at 
which  inflammation  of  the  stomach,  from  the  effects  of  arsenic, 
dias  hitherto  been  seen  in  the  human  body. 

I  Period  required  for  ulceration. — Another  question  put  to  a  wit- 
ness may  be  this, —  What  period  of  time  is  required  for  ulceration 
(of  the  mucous  membrane  to  take  place,  as  an  effect  of  this  poison? 
If  arsenic  has  destroyed  life  with  unusual  rapidity,  and  the  sto- 
Imach  is  found  ulcerated,  an  attempt  may  be  made  to  refer  this 
iulceration  to  some  other  cause.  Such  an  attempt  was  made  in 
the  case  of  Rhymes,  which  was  the  subject  of  a  criminal  trial  at 
Beading,  in  1841.  (Guy's  Hospital  Reports,  Oct.  1841,  p.  283.) 
I  found  ulceration  of  the  mucous  membrane,  which  had  been 
completely  removed  in  patches,  although  the  deceased  had  sur- 
vived the  effects  of  the  poison  only  ten  hours.  The  deposition  of 
'the  arsenic  in  and  around  the  ulcers,  as  well  as  the  appearance 
of  recent  inflammation  about  them,  left  no  doubt  that  they  had 
been  produced  by  the  poison,  and  were  not  owing  to  previous 
disease,  as  it  was  attempted  to  be  urged  in  defence.    When  no 
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•nenic  is  found  in  the  stomach,  a  defence  of  this  kind  will  cany 
with  it  considerable  plausibility.  In  Waring 's  case  a  medical 
witness  was  questioned  upon  this  point.  The  deceased  was  stated 
to  have  died  from  the  effects  of  arsenic  in  four  hours;  the  coats 
of  the  stomach  were  found  ulcerated,  but  no  poison  could  be  de- 
tected in  the  organ.  The  witness  admitted,  on  cross-examination, 
that  it  was  contrary  to  experience  that  ulceration  should  be  occa- 
sioned by  an  irritant  poison  in  so  short  a  time  as  four  hours  ;  but 
he  nevertheless  contended  that  this  was  the  true  cause.  On  such 
points,  we  can  only  be  guided  by  observation  ;  and  one  case  of 
this  kind  is  sufficient  to  place  the  possibility  of  ulceration  being 
produced  by  arsenic,  within  a  few  hours,  beyond  all  question. 
Dr.  Christison  mentions  a  case  observed  by  Mr.  Hewson,  where 
many  eroded  spots  existed  on  the  stomach,  although  the  person 
died  from  the  effects  of  arsenic  in  five  hours.  (On  Poisons,  p.  .'540.) 

Absence  of  inflammation. — But  arc  the  stomach  and  intestines 
always  found  inflamed  in  cases  of  poisoning  by  arsenic  ?  The 
answer  must  be  decidedly  in  the  negative.  Dr.  May's  case 
(ante,  p.  360)  furnishes  a  striking  example  of  the  occasional 
absence  of  inflammation.  At  the  trial  of  M'Cracken,  at  the 
Derby  Autumn  assizes,  in  1832,  for  killing  his  wife  with 
arsenic,  the  fact  of  poisoning  was  clearly  established,  and  a 
large  quantity  of  arsenic  was  found  in  the  stomach  of  the 
deceased;  but  there  was  no  appearance  of  inflammation,  either 
in  this  organ  or  the  intestines.  The  two  following  cases  are 
recorded  in  liust's  Magazine.  A  servant-girl  had  some  arsenic 
administered  to  her  in  chocolate.  She  was  seized  with  nausea 
and  violent  pain  in  the  stomach,  and  died  the  same  even- 
ing. On  inspection,  there  was  no  remarkable  redness  or  inflam- 
mation of  the  stomach  ;  —  but  arsenic  was  found  in  the  duo- 
denum. A  man  was  taken  ill  with  vomiting  and  violent  pain 
in  the  abdomen  after  partaking  of  some  soup,  and  he  died  from 
symptoms  of  poisoning.  On  inspection,  the  mucous  surface  of 
the  Rtomach  presented  no  morbid  change,  with  the  exception 
of  slight  redness  about  the  cardia.  Arsenic  was  found  in  the 
contents  of  the  intestines.  In  a  case  quoted  by  Flandin  from 
Etmuller,  a  girl  swallowed  a  large  dose  of  arsenic,  and  died 
twelve  hours  afterwards,  without  having  vomited,  or  manifested 
■By  >ymptoins.  On  inspection,  arsenic  was  found  in  the  stomach, 
hut  there  was  no  material  change  in  the  organ.  (Op.  cit.  i.  234.) 
In  a  case  tried  at  the  Hertford  Lent  Assizes  1855  {Reg.  v.  New- 
ton),  the  coats  of  the  stomach  were  thickened  and  pulpy,  but 
were  »  ntirely  free  from  inflammation.  Death  was  clearly  caused  by 
■nenlft  In  another  case,  the  mucous  membrane  of  the  stomach 
was  found  so  pale  that,  at  first,  death  from  poisoning  by  arsenic  was 
MM  NVpected.  Even  with  symptoms  of  irritation  of  the  stomach, 
well-m:irkcd  appearances  may  be  wanting.  (See  Dr.  Lctheby's 
PHI,  Mite, p.  B62.)  Occasionally  the  appearances  arc  so  slight,  that 
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were  not  the  attention  of  the  examiner  specially  directed  to  the 
fact  of  poisoning,  they  would  he  passed  over.  (See  case  by  Dr. 
May,  ante,  p.  360.)  These  exceptional  cases  appear  to  show,  that 
arsenic  docs  not  exert  any  local  action  of  a  chemical  nature,  like 
a  corrosive,  on  the  stomach ;  for  the  action  of  corrosives  takes 
place  on  mere  contact,  without  reference  to  the  state  of  consti- 
tution, or  the  quantity  of  poison  taken.  Medical  evidence  of 
poisoning  from  appearances  after  death  is  in  such  cases  entirely 
wanting;  —  they  are  not  very  common,  but  still  their  occurrence 
proves,  that  unless  great  care  be  taken  in  forming  an  opinion, 
a  case  of  arsenical  poisoning  may  be  easily  overlooked.  They 
teach  this  important  fact  in  legal  medicine,  that  the  non-exist- 
ence of  striking  changes  in  the  alimentary  canal  after  death,  is  no 
proof  that  the  party  has  not  died  from  the  effects  of  arsenic. 
When  the  dose  of  arsenic  is  small,  well-marked  changes  in  the 
body  are  rarely  met  with. 

In  some  instances,  the  mouth,  pharynx  and  gullet  have  been 
found  inflamed,  but  in  general  there  are  no  appearances  in  this 
part  of  the  alimentary  canal  to  attract  particular  attention. 
The  mucous  membrane  of  the  small  intestines  may  be  inflamed 
throughout,  but  commonly  the  inflammatory  redness  is  confined 
to  the  duodenum,  especially  to  that  part  which  joins  the  pylorus.  Of 
the  large  intestines,  the  rectum  appears  to  be  the  most  prone  to 
inflammation.  The  liver,  spleen,  and  kidneys  present  no  appear- 
ances which  can  be  considered  characteristic  of  arsenical  poison- 
ing, although  these,  like  the  other  soft  organs  of  the  body,  are 
receptacles  of  the  absorbed  poison.  It  is  worthy  of  remark,  in 
relation  to  the  known  antiseptic  properties  of  arsenic,  that  the 
parts  specially  affected  by  this  poison  (the  stomach  and  intes- 
tines) occasionally  present  the  well-marked  characters  of  irritant 
poisoning  for  a  long  time  after  death.  This  was  established  in 
the  case  of  the  Queen  v.  Dazley,  tried  at  the  Bedford  Summer 
Assizes,  July  1843.  The  prisoner  was  convicted  of  poisoning 
her  husband  with  arsenic,  upon  evidence  obtained  by  the  exhu- 
mation and  examination  of  the  body  six  months  after  inter- 
ment. The  stomach  and  intestines  were  the  only  parts  of  the 
body  undecomposed.  This  case  presents  many  important  sub- 
jects for  reflection  to  the  medical  jurist;  as,  for  example,  the 
substitution  of  arsenic  for  medicine, — the  length  of  time  after 
death  at  which  good  evidence  may  be  obtained  from  the  dead 
body,  —  the  fact  of  another  person  labouring  under  symptoms 
of  poisoning  by  arsenic,  who  had  accidentally  partaken  of  the 
supposed  medicine  —  and  lastly,  the  evidence  from  the  death 
of  an  animal  which  had  swallowed  some  of  the  matter  vomited 
by  the  deceased.  In  two  cases  {Beg.  v.  Chesham)  referred  to  me 
by  Mr.  Lewis,  coroner  for  Essex,  a  deep  red  inflammatory  ap- 
pearance of  the  mucous  membrane,  immediately  below  a  layer 
of  sulphuret  of  arsenic,  was  well-marked,  although  the  bodies 
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had  been  buried  nineteen  months.  In  a  case  which  occurred  in 
March  1848,  the  stomach  was  also  well  preserved:  and  it  re- 
tained an  inflammatory  redness  after  the  lapse  of  twelve  months. 
Absorbed  arsenic  does  not  appear,  in  all  cases,  to  prevent  the 
decomposition  of  the  soft  organs  in  which  it  is  deposited. 
(See  post.)  For  a  summary  of  the  appearances  caused  by 
arsenic,  and  its  influence  in  modifying  putrefactive  changes,  I 
must  refer  the  reader  to  a  paper  by  Dr.  Geoghegan  in  the 
Medical  Gazette,  vol.  xlvi.  pp.171  and  218,  and  Observations 
on  Arsenical  Poisoning,  Dublin  Quarterly  Journal,  Feb.  1851. 

Fatal  dose.  —  According  to  Dr.  Christison  the  smallest  fatal 
dose  of  arsenic  in  powder  was  thirty  grains.  The  man  who 
took  it  died  in  six  days.  The  smallest  fatal  dose  in  solution  was 
four  and  a  half  grains,  which  killed  a  child  of  four  years  of  age 
in  six  hours.  (Op.  cit.  295.)  In  a  case  that  fell  under  my 
notice,  I  have  reason  to  think  that  a  young  lady  was  killed  by 
eating  a  portion  of  cake  which  could  not  have  contained  more 
than  four  grains  of  arsenic,  and  probably  less  than  three  grains. 
There  is  no  doubt  that  very  small  doses  of  this  poison  are 
capable  of  producing  serious  effects;  and  that  some  constitutions 
may  be  more  affected  by  such  doses  of  arsenic  than  others.  It  is 
often  safely  given  in  medicinal  doses  of  from  1-1 6th  to  l-8th  of  a 
grain;  but  it  is  impossible  to  give  half  a  grain  without  producing 
some  of  the  symptoms  of  poisoning.  Dr.  Burne  has  reported 
the  case  of  a  young  female,  who  took  only  the  twentieth  part 
of  a  grain  daily  for  four  days,  making  in  the  whole  one-Jiflk  of  a 
grain  of  arsenic.  Symptoms  of  inflammation  of  the  stomach 
and  alarming  symptoms  of  a  nervous  character  appeared,  which 
endangered  the  patient's  life,  and  rendered  a  discontinuance  of 
the  medicine  absolutely  necessary.  She  suffered  from  delirium,  i 
palsied  shaking  of  the  head,  swimming  of  the  eyes,  and  such  a 
degree  of  debility  and  exhaustion  as  to  place  her  in  imminent 
danger.  (Med.  Gaz.  xxv.  414.)  Several  facts  of  this  kind  are 
recorded  by  Dr.  Lachese  (Ann.  d'Hyg.  1837,  i.  p.  349).  Arsenic  i 
taken  by  a  healthy  adult  in  a  dose  of  one-eighth  of  a  grain 
may  produce  injurious  effects.  In  a  dose  varying  from  a 
quarter  to  one-half  of  a  grain  the  symptoms  may  assume  the 
true  character  of  poisoning.  In  November  1857,  I  was  con- 
sulted in  reference  to  a  case  in  which  small  doses  of  arsenic, 
given  medicinally,  produced  sickness,  irritation  of  the  skin,  and 
eczema  over  the  whole  body.  The  dose  was  here  only  l-30th 
of  a  grain,  once,  or,  in  some  cases,  twice  a  day!  The  total 
quantity  taken  in  seven  days  was  only  forty  minims  of  Fowler's 
solution,  or  one-third  of  a  grain  of  arsenic!  The  reader  will  find,  < 
under  Chloride  of  Arsenic  (post),  a  case  in  which  a  healthy 
adult  suffered  from  some  severe  symptoms  of  poisoning  as  a 
result  of  taking  common  medicinal  doses.  These  facts  show 
not  only  the  highly  poisonous  nature  of  this  mineral,  but  that  in 
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some  persons  there  must  be  an  idiosyncrasy  or  a  special  sus- 

[  ceptibility  to  the  poisonous  action  of  arsenic.  According  to 
Dr.  Elliotson  this  intolerance  of  arsenic  manifested  by  the  pro- 
duction of  symptoms  of  poisoning  from  small  medicinal  doses  is 
brought  out  hy  the  previous  use  of  tartarised  antimony.  (Med. 
Times  and  Gazette,  May  22,  1858,  p.  524.) 

|       The  following  case  occurred  in  London,  in  October  1839. 

I  At  a  large  dinner  party,  it  was  observed  that  three  persons,  who 
had  partaken  of  the  port  wine  on  the  table,  were  seized  with 
symptoms  of  poisoning.  The  wine  was  suspected  to  contain 
poison,  and  it  was  sent  to  me  for  examination.    It  was  clear,  of 

t  the  usual  colour,  odour,  and  taste,  and  possessed  all  the  characters 
of  <;ood  wine;  but  there  was  a  small  quantity  of  a  reddish  white 
sediment  at  the  bottom  of  the  bottle.  From  the  account  of  the 
symptoms,  the  wine  was  suspected  to  contain  arsenic:  —  this  was 
found  to  be  the  case,  and  the  quantity  of  poison  dissolved 

I  amounted  to  about  12  grain  in  each  fluid  ounce.  The  following 
were  the  facts.  A  child  of  about  sixteen  months,  took  a  quantity 
Of  the  wine,  containing  about  one-third  of  a  grain  of  arsenic. 
In  twenty  minutes  this  child  became  sick,  vomited  violently  for 
three  hours,  and  then  recovered.  A  lady,  aged  52,  took  a 
quantity  of  wine,  containing  rather  less  than  two  grains  of 
arsenic.  In  about  half  an  hour,  she  experienced  faintness. 
Violent  vomiting  came  on,  and  lasted  four  hours,  but  there  was 
no  pain.  She  then  gradually  recovered.  A  gentleman,  aged 
40.  took  a  quantity  of  the  wine,  containing  rather  more  than  two 

i   grains  of  the  poison.    The  symptoms  in  him  were  similar,  but 

i  more  severe;  and  had  he  taken  another  glass  of  the  wine,  it  is 
probable  that  he  would  have  been  killed.  It  may  be  proper  to 
observe,  that  although  this  wine  was  perfectly  saturated  with 
arsenic,  not  the  least  taste  was  perceived  by  any  of  the  parties. 

This  case  shows  that  two  grains  of  arsenic  have  been  taken 
without  causing  death,  but  it  is  not  thence  to  be  inferred  that 
two  grains,  or  even  less,  may  not  suffice  to  destroy  life.  As 
Dr.  Christison  justly  remarks,  the  two  adults  may  have  here 
owed  their  escape  to  the  fact,  that  the  poison  was  taken  on  a 
full  stomach,  and  that  there  was  violent  vomiting ;  but  this 
observation  cannot  apply  to  the  child.  From  the  symptoms 
produced,  we  shall  certainly  be  warranted  in  asserting,  that  a 
dose  of  three  grains  is  veiy  likely  to  prove  fatal  to  an  adult. 
According  to  Dr.  Lachese,  from  one  to  two  grains  may  act 
fatally  in  a  few  days.    (Ann.  d'Hyg.  1837,  i.  334.)    It  is  highly 

:  probable  that  this  dose  would  prove  fatal  to  a  child,  or  to  weak 
and  debilitated  persons.  The  smallest  fatal  dose  hitherto  re- 
folded was  observed  in  a  case  communicated  by  Dr.  Castle,  of 

;    Leeds,  to  the  Provincial  Journal  (June  28,  1848,  page  347). 

*  A  woman  took  half  an  ounce  of  Fowler's  solution  (arsenite  of 
potash),  in  unknown  doses,  during  a  period  of  five  days.  She 
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then  died  :  and  on  examination  the  stomach  and  intestines 
were  found  inflamed.  Death  took  place  by  syncope  (mortal 
fainting),  and  there  was  an  absence  of  vomiting  and  purging. 
The  quantity  of  arsenic  which  here  destroyed  life  could  not  have 
been  more  than  two  grains.  In  a  case  reported  to  the  Patho- 
logical Society  of  London,  by  Dr.  Letheby,  two  grains  and  a 
half  of  arsenic,  contained  in  two  ounces  of  Fly -water,  killed  a 
robust  healthy  girl,  aged  nineteen,  in  thirty-six  hours.  (Med. 
Gaz.  xxxix.  1 16.)  These  facts  will  justify  a  medical  witness  in 
stating  that, under  circumstances  favourable  to  its  operation,  the 
fatal  <l<>se  of  this  poison  is  from  two  to  three  grains. 

When  the  dose  is  below  two  grains,  although  the  symptoms  of 
poisoning  may  be  violently  developed,  the  person  generally 
recovers.  A  remarkable  illustration  of  this  is  furnished  by  a 
set  of  cases  on  which  I  was  consulted  in  December  1857.  At 
a  large  Industrial  school  near  London,  three  hundred  and  forty 
children  were  suddenly  seized  with  symptoms  of  poisoning  by 
arsenic,  soon  after  breakfast.  They  had  been  supplied  with 
milk  diluted  with  water  from  a  boiler,  into  which  a  quantity  of 
an  alkaline  solution  of  arsenic  had  been  placed  under  the  notion 
that  the  alkaline  arsenite  would  effectually  cleanse  it  of  fur. 
Two  gallons  of  this  cleansing  liquid,  containing  about  nine 
pounds  of  arsenic,  perfectly  dissolved  by  the  aid  of  a  large 
quantity  of  soda,  had  been  well  mixed  with  the  water  in  the 
steam-boiler  of  the  establishment,  without  any  information  being 
given  of  its  dangerous  properties !  Fortunately  only  four 
gallons  of  the  poisoned  water  were  drawn  out  of  the  boiler. 
This  quantity  was  mixed  with  thirty  gallons  of  milk,  and 
divided  among  the  340  children, — about  a  gallon  of  the  mixture 
being  assigned  to  ten  children.  Upon  an  average  each  child 
took  a  grain  of  arsenic  more  or  less.  The  nature  of  the  poison 
was  soon  discovered,  and  proper  remedies  suggested  and  em- 
ployed. It  is  remarkable  that  in  this  wholesale  poisoning  the 
symptoms  varied  but  little  among  the  children.  There  was 
shivering,  with  pain  in  the  stomach  and  bowels,  and  in  most  of 
the  cases  vomiting  of  a  clear,  ropy,  mucous  fluid,  of  a  green 
colour  (the  cleansing  liquid  having  this  colour).  These  symp- 
toms were  developed  within  one  hour.  In  about  three  hours 
after  the  meal  pain  in  the  forehead,  more  or  less  intense,  was  a 
prominent  symptom,  and  there  was  a  copious  discharge  of  a 
\\  tterj  mucous  fluid  from  the  nose  (coryza).  Seven  had  cough  of 
a  croupy  character,  three  vomited  blood,  and  one  passed  blood  by 
ih.'  bowels.  Seme  suffered  from  inflammation  of  the  stomach: 
of  these  six  only  were  under  treatment  at  the  end  of  the  first 
week,  and  one  did  not  recover  until  after  the  second  week. 
Iti  treatment  consisted  in  giving  gum  water  with  albumen, 
and  in  keeping  up  vomiting  by  emetics  or  warm  greasy  water 
for  twelve  hours.  — after  this,  castor  oil  was  administered.  The 
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whole  of  these  children  recovered,  and  thus  this  occurrence  did 
not  become  a  subject  of  public  investigation.  The  persons  who 
used  this  dangerous  article  for  cleansing  boilers  were  warned. 
These  cases  appear  to  show  that,  except  under  peculiar  circum- 
stances, a  dose  of  one  grain  of  this  poison  is  not  likely  to  prove 
fatal.  In  the  wholesale  poisoning  of  the  English  at  Hong-Kong, 
by  the  introduction  of  arsenic  into  bread,  there  appears  to  have 
been  an  equally  remarkable  escape.  Professor  Rose,  of  Berlin, 
examined  a  portion  of  the  poisoned  bread,  and  found  that  it 
contained  about  two  grains  of  arsenic  to  the  ounce.  The  arsenic 
could  not  be  mechanically  separated  from  the  bread,  and  there 
was  no  doubt  that  the  poison  had  been  mixed  deliberately  with 
the  dough,  as  there  was  great  uniformity  in  the  mixture  (Archiv 
der  Gesundheitspflege  1857,  i.  p.  8).  The  escape  of  those  who 
partook  of  this  bread  must  have  been  due  to  early  vomiting,  as 
each  ounce  of  bread  would  have  contained  a  quantity  of  poison 
sufficient  to  destroy  life. 

liecovery  from  large  doses. — Persons  have  recovered  after 
having  taken  very  large  doses  of  this  poison.  M.  Bertrand 
states,  that  he  swallowed  five  grains  of  arsenious  acid  with 
impunity.  (Christison,  362.)  The  poison  was  here  mixed  with 
a  large  quantity  of  charcoal.  A  case  is  reported,  in  which  sixty 
grains  were  taken  by  a  physician,  who  recovered  without  suffer- 
ing very  severely.  (Med.  Gaz.  xi.  771.)  In  another  instance, 
a  person  recovered  after  having  taken  half  an  ounce  of  arsenic. 
The  stomach-pump  was  not  used,  and  the  arsenic  appears  to 
have  been  carried  off  by  vomiting  and  purging.  (Med.  Gaz. 
xix.  238.)  In  a  case  reported  by  Dr.  Feital,  it  is  said  there  was 
no  vomiting,  and  yet  the  person  recovered  after  having  taken  half 
an  ounce!  (Med.  Times,  Dec.  12,  1846,  p.  202.)  A  case  is 
quoted  by  Wibmer,  from  an  American  journal,  in  which  a  man 
is  reported  to  have  recovered,  in  three  or  four  days,  after  having 
taken  one  ounce  and  a  half  of  arsenic.  There  was  violent 
vomiting.  (Arzneimittel,  i.  278.)  Mr.  Bryant  has  reported  a  case, 
in  which  a  man  recovered  after  having  taken  two  table- spoonfuls, 
or  upwards  of  two  ounces  of  arsenic.  There  was  not  much  pain: 
the  symptoms  were  rather  those  of  a  narcotic  character.  (Lancet, 
Oct.  2,  1852.  p.  299  ;  also  1857,  ii.  p.  1 14.)  Cases  of  recovery 
when  large  doses  have  been  taken  are  not  very  common.  They 
must  be  regarded  as  exceptions  to  the  general  rule.  It  would 
be  in  the  highest  degree  improper  to  infer  from  them  that  a 
large  dose  of  this  poison  may  be  taken  with  impunity.  In  these 
instances  we  commonly  find,  either  that  the  arsenic  has  been 
taken  on  a  full  stomach,  or,  under  appropriate  treatment  that  it 
has  been  speedily  ejected  by  vomiting  and  purging. 

Period  at  which  death  takes  place.  —  Full  doses  of 
arsenic  commonly  prove  fatal  in  from  eighteen  hours  to  three 
days.    Probably  the  average  time  at  which  death  takes  place  is 
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twenty-four  hours.  But  the  poison  may  destroy  life  within  a 
mucli  shorter  period  than  this.  There  are  now  many  authentic 
cases  reported,  in  which  death  has  taken  place  in  from  three  to 
six  hours.  (Guy's  Hospital  Reports,  Oct  1850,  p.  183.)  I  have 
met  with  a  well-marked  case  of  death  from  arsenic  in  rive  hours, 
and  with  another  in  four  hours.  (For  a  case  fatal  in  five  hours, 
see  Ann.  d'Hyg.  1837,  i.  339.)  It  is  singular  that  a  few  years 
since  observations  were  so  limited,  that  it  was  thought  to  be 
impossible  for  arsenic  to  destroy  life  in  a  shorter  period  of  time 
than  seven  hours!  (See  ante,  p.  156,  Russell's  case)  This 
rapidity  of  death  was  actually  considered  as  a  medical  fact, 
which  in  some  measure  tended  to  negative  the  allegation  of  death 
from  arsenic  !  One  of  the  most  rapidly  fatal  cases  on  record 
I  believe  to  be  that  which  occurred  to  Mr.  Foster  (ante,  p.  373). 
This  gentleman  satisfactorily  ascertained  that  a  child,  under 
three  years  of  age,  died  within  two  hours  from  the  effects  of 
arsenic.  The  quantity  taken  could  not  be  determined  ;  but  the 
time  at  which  death  takes  place  is  by  no  means  dependent  on 
the  quantity  of  poison  taken.  Dr.  Borland,  who  formerly  at- 
tended my  lectures,  communicated  to  me  a  case  in  which  death 
probably  occurred  in  less  than  two  hours.  A  young  married 
female,  of  a  delicate  nervous  temperament,  bought  two  ounces  of 
arsenic.  The  whole,  or  the  greater  part  of  this,  she  swallowed 
dry,  and  washed  it  down  with  some  milk  procured  on  her  way 
home.  J)r.  Borland  inquired  into  the  circumstances,  and  found 
that  the  period  from  the  time  of  the  deceased  taking  the  poison 
until  her  death,  must  have  been  less  than  two  hours.  There  was 
no  vomiting,  except  of  a  little  glairy  matter,  from  artificial  means 
employed,  neither  had  the  bowels  been  acted  on  from  first  to  last, 
nor  could  it  be  ascertained  that  she  had  suffered  much  pain. 
Death  took  place  quite  suddenly.  A  case  of  poisoning  by 
arsenic,  but  somewhat  doubtful,  is  reported  by  Metzger  to  have 
proved  fatal  in  half  an  hour.  The  patient  died  in  convulsions. 
(System  de  Ger.  Arzneim.  256  )  In  some  of  these  instances  of 
rapid  death,  the  brain  and  nervous  system  have  been  observed  to 
be  effected  ; — the  patient  suffering  from  narcotism  and  convul- 
sions :  but  this  by  no  means  implies  that  symptoms  of  irritation 
are  always  absent.  In  Mr.  Soden's  case  (p.  361),  in  which  not 
less  than  four,  and  probably  six,  ounces  of  the  poison  had  been 
taken,  the  patient  died  in  less  than  four  hours,  and  two  ounces 
of  arsenic  were  found  in  the  stomach.  We  have  here  an  in- 
stance, which  occurred  in  March  1810,  of  arsenic  destroying  life 
and  producing  excessive  inflammation  in  less  than  four  hours  ; 
*nd  yet  at  a  criminal  trial,  sixteen  years  afterwards  (Lewes 
Anises,  1826),  it  was  a  debated  question  with  some  of  the  mew 
Oal  witnesses,  whether  it  was  possible  for  a  person  to  die  from 
the  effect!  of  arsenic  in  less  than  seven  hours,  and  respectable 
medical  authorities  were  actually  quoted  against  this  view! 
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This  case  shows  the  extreme  danger  of  a  Court  of  justice  relying 
for  medico  legal  facts  of  this  description,  upon  the  personal  ex- 
perience of  witnesses. 

From  a  case  published  by  Dr.  Dymock,  it  appears  that  a  girl, 
set.  20,  took  two  ounces  of  powdered  arsenic,  and  died  in 
less  than  two  hours  and  a  half  afterwards.  There  were  no  coma- 
tose symptoms  : — the  girl  was  sensible  to  the  last,  and  she  had 
vomited  violently.  The  mucous  membrane  of  the  stomach  was 
covered  with  bright  patches  of  a  scarlet  colour.  (Ed.  Med.  and 
Surg.  Journ.  April  1843  )  In  thirteen  cases  of  poisoning  by 
arsenic  recorded  by  Dr.  Beck,  the  smallest  quantity  taken  was 
one  drachm,  and  the  largest  two  drachms.  The  shortest  period 
for  death  was  four  hours,  the  longest  two  days.  (Dubl.  Med. 
Press,  May  1845.)  In  some  of  these  rapid  cases  of  death,  espe- 
cially in  those  of  Mr.  Foster  and  that  of  Dr.  Borland,  it  is  evident 
from  the  symptoms  that  the  brain  and  heart  had  become  affected 
within  the  very  short  period  of  two  hours.  It  would  be  advisable 
that,  in  any  cases  of  rapid  death  from  arsenic,  the  soft  organs  and 
tissues  should  be  hereafter  examined,  in  order  to  determine  the 
earliest  period  after  the  administration  at  which  they  become 
penetrated  with  the  poison.  This  investigation  has  been  hitherto 
omitted,  and  the  omission  unfortunately  leaves  a  wide  range  for 
speculative  medical  testimony. 

With  respect  to  the  effect  of  quantity,  I  have  known  one  case 
prove  fatal  in  fifteen  hours  where  forty  grains  had  been  taken  ; 
and  in  another,  where  an  ounce  (twelve  times  the  above  quan- 
tity) had  been  swallowed,  the  patient  did  not  die  for  seventeen 
hours.  Both  patients  were  females  of  about  the  same  age.  It 
is  a  common  opinion  that  large  doses  only  kill  with  great  rapid- 
ity ;  but  this  is  not  uniformly  observed.  In  one  instance,  two 
ounces  of  the  poison  destroyed  life  in  three  hours  and  a  half; 
but  in  another  case  (  Waring)  a  dose  of  four  or  rive  grains  killed 
a  person  in  four  hours.  In  some  instances  death  does  not  occur 
until  long  after  the  average  period.  In  one  case  in  which  an 
adult  swallowed  about  half  an  ounce,  death  did  not  take  place 
for  fifty  hours,  and  it  is  remarkable  that  there  was  an  entire 
absence  of  pain  (Med.  Gaz.  vol.  xlviii.  p.  446  )  In  the  case  of 
the  Dukede  Praslin,  one  large  dose  was  taken,  but  death  did  not 
occur  until  the  sixth  day.  (Ann.  d'Hyg.  1847,  ii.  367.)  In 
October  1847,  a  man  who  had  swallowed  220  grains  of  arsenic 
was  admitted  into  Guy's  Hospital.  He  died  on  the  seventh  day. 
It  is  obvious  that  a  patient  who  recovers  from  the  first  effects  of 
this  poison  may  still  die  from  exhaust  ion  or  other  secondary  causes 
many  days  or  weeks  after  having  taken  it.  In  the  case  of  Reg. 
v.  M'Curmick,  Liverpool  Winter  Assizes,  the  child  died,  as  it 
appeared,  from  one  dose  of  arsenic,  after  the  lapse  of  twelve 
days.  (Med.  Gaz.  xxxiii.  434.)  It  had  partially  recovered  from 
the  first  effects.    In  the  case  of  Dr.  Alexander  death  took  place. 
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on  the  sixteenth  clay.  (Med.  Times  and  Gazette,  April  18,  1857, 
p.  389.)  In  one  instance,  already  mentioned,  arsenic  was  ap- 
plied externally  to  the  head,  and  the  person  did  not  die  until 
the  twentieth  day  (p.  368).  The  longest  duration  of  a  case  of 
poisoning  by  arsenic  which  I  have  met  with,  is  reported  by  Belloc. 
A  woman,  aet.  56,  employed  a  solution  of  arsenic  in  water  to 
cure  tbe  itch,  which  had  resisted  the  usual  remedies.  The  skin 
became  covered  with  an  erysipelatous  eruption,  and  the  itch  was 
cured,  but  she  experienced  severe  suffering.  Her  health  gra- 
dually failed,  and  she  died  after  the  lapse  of  two  years,  having 
suffered  during  the  whole  of  this  period  from  a  general  tremor 
of  the  limbs.    (Cours  de  Med.  Leg.  121.) 

Treatment. — If  vomiting  does  not  already  exist  as  a  direct 
effect  of  tbe  poison,  sulphate  of  zinc  should  be  exhibited,  and  its 
emetic  effects  promoted  by  mucilaginous  drinks,  such  as  linseed- 
tea,  milk,  or  albuminous  liquids.  A  dose  of  tartar  emetic,  or  of 
sulphate  of  copper,  may  be  given  in  place  of  sulphate  of  zinc. 
When  none  of  these  can  be  procured,  powdered  mustard,  in  a 
proportion  of  from  one  to  two  tea-spoonfuls  in  a  glass  of  warm 
water,  or,  failing  this,  a  glass  of  hot  greasy  water,  which  may  be 
procured  in  every  household,  should  be  administered  at  intervals. 
A  saponaceous  liquid,  made  of  equal  parts  of  oil  and  lime-water, 
has  been  given  with  benefit.  While  the  oil  invests  the  poison,  the 
lime  tends  to  render  less  soluble  that  portion  of  arsenic  which  is 
dissolved.  The  stomach-pump  may  be  usefully  employed  ;  but 
unless  the  patient  is  seen  early,  remedial  means  are  seldom 
attended  with  success.  It  is  proper  to  examine  occasionally  by 
Reinsch's  process  (see  post)  the  liquid  vomited,  or  withdrawn 
by  the  stomach-pump.  We  may  thus  ascertain  when  the  poison 
is  entirely  removed  from  the  stomach.  In  the  event  of  the  arsenie 
disappearing  from  the  stomach  and  the  person  recovering  from 
the  first  effects,  it  will  be  necessary  to  examine  the  urine  which  is 
passed  daily.  Arsenic  may  be  found  in  this  secretion  for  two  or 
three  weeks,  or  longer.  Four  ounces  of  urine  are  commonly 
sufficient  for  this  observation.  It  should  be  concentrated  by 
evaporation,  and  examined  by  Reinsch's  process. 

I  have  known  death  to  occur  in  a  case  in  which  it  was  found, 
on  subsequent  examination,  that  every  particle  of  poison  had  been 
removed  from  the  stomach;  and  there  are  many  instances  of  re- 
covery on  record,  in  which  the  arsenic  appears  to  have  been  early 
ejected  by  constant  vomiting  and  purging.  The  recovery  has,  how- 
ever, been  commonly  attributed  to  some  supposed  antidote.  Mr. 
Tubbfl  has  found  that,  conjoined  with  the  use  of  the  stomach-pump 
and  emetics  of  sulphate  of  zinc,  a  mixture  of  milk,  lime-water,  and 
albumen  is  useful.  Such  a  mixture  is  undoubtedly  well  fitted  to 
envelope  the  particles  of  arsenic,  and  sheathe  the  coats  of  the 
stomach  from  the  irritant  action  of  the  poison.  In  the  ordinary 
cases  of  arsenical  poisoning,  i.e.  when  arsenic  is  taken  in  the 


THE  USE  OE  CHEMICAL  ANTIDOTES. 


3S3 


form  of  powder,  no  confidence  can  be  placed  in  the  use  of  the 
so-called  chemical  antidotes, — hydrated  sesquioxide  of  iron  (pre- 
pared in  precipitating  persulphate  of  iron  by  ammonia,  and 
leaving  the  alkali  a  little  in  excess),  or  the  hydrate  of  magnesia. 
They  may  serve  mechanically  to  suspend  the  poison,  and  thus 
facilitate  its  ejection  from  the  stomach  ;  but  in  this  respect  they 
possess  no  advantages  over  albumen  or  other  viscid  liquids.  The 
hydrate  of  magnesia,  as  recommended  by  Bussy  (Annuaire  de 
Therapeutique,  1847,  p.  291),  may  be  prepared  by  heating  car- 
bonate of  magnesia  to  a  low  red  heat  in  a  crucible.  One  part 
will  then  form  a  gelatinous  hydrate  with  fifty  parts  of  water.  It 
may  be  given  in  milk  or  other  demulcent  liquids.  It  forms  a 
comparatively  insoluble  arsenite  of  magnesia  ;  but  the  arsenites 
which  are  insoluble  in  water  are  soluble  in  the  acid  mucous 
secretions  of  the  stomach,  and  act  as  powerful  poisons.  (See 
post,  Arsenite  of  Copper.  ) 

When  arsenic  has  been  taken  in  solution,  the  hydrated  oxide 
of  iron,  if  given  in  large  quantity,  will  precipitate  the  poison  in 
an  insoluble  form,  and  it  may  then  become  beneficial.  A  mix- 
ture of  hydrate  of  magnesia  and  persulphate  of  iron  may  be  used. 
The  two  chemical  antidotes  as  they  are  called,  are  present  in 
this  mixture,  and  the  sulphate  of  magnesia  produced  by  decom- 
position tends  to  act  on  the  bowels  and  expel  the  poison. 

The  oxide  of  iron  appears  to  have  no  more  effect  on  solid  arsenic 
than  so  much  powdered  brickdust,  and  to  rest  upon  this  as  a 
neutraliser  of  the  poisonous  action  of  solid  arsenic  would  be  a  de- 
lusion. Dr.  Geoghegan  noticed,  in  examining  the  stomach  of  a 
man  who  had  died  from  arsenic,  and  to  whom  this  substance  had 
been  freely  given,  that  the  white  particles  of  poison  were  lying 
in  the  midst  of  the  oxide.  Casper  made  the  same  observation  in 
the  case  of  a  youth  who  died  from  a  dose  of  arsenic  in  twenty- 
four  hours.  About  a  pound  of  the  oxide  was  found  in  the  sto- 
mach after  death,  and  beneath  this,  the  white  particles  of  arsenic 
could  be  seen  by  a  lens  lying  upon  the  surface  of  the  mucous 
membrane.  (Handbuch  der  Ger.  Medicin,  1857,  i.  p.  419.)  It 
has  been  suggested  that  if  a  large  quantity  of  oxide  of  iron  has 
been  used  in  the  treatment,  and  arsenic  is  found  in  the  stomach 
only  in  traces, — the  poison  may  really  have  been  an  impurity  in 
the  oxide.  (See  ante,  p.  208.)  An  objection  of  this  kind  may  be 
met  by  the  discovery  of  arsenic  in  the  liver  or  other  organs,  and 
by  the  evidence  derivable  from  symptoms  and  appearances  after 
death. 

Our  treatment  must  be  chiefly  directed  to  the  early  and  entire 
removal  of  the  poison  from  the  stomach  and  bowels  by  emetics 
and  purgatives.  Orfila  has  recommended  that  diuretics  should 
be  employed,  in  order  to  promote  the  secretion  of  urine,  and 
thus  favour  the  more  speedy  elimination  of  the  poison  from  the 
system.    It  appears  to  me  that  there  are  some  objections  to  this 
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mode  of  treatment  :  it  involves  the  necessity  that  the  whole  of 
the  poison  should  pass  into  the  blood  for  the  purpose  of  elimi- 
nation ;  and  further,  that  it  should  not  be  carried  off  gradually, 
as  would  be  the  case  if  diuretics  were  not  administered,  but  that 
the  process  of  absorption  should  be  expedited  by  creating  a  drain 
upon  the  kidneys.  The  danger,  however,  in  the  absorption  of 
poisons,  appears  to  arise  less  from  the  absolute  quantity  taken  up 
by  the  blood,  than  the  quantity  admitted  into  the  circulation  at 
any  one  time.  Further,  poisons  are  not  always  or  necessarily 
eliminated  by  one  secretion.  Sometimes  they  escape  more  readily 
by  the  skin,  at  others  by  the  saliva.  It  does  not  therefore  follow 
that  the  promotion  of  the  urinary  secretion  would  always,  pro 
tanto,  promote  the  expulsion  of  the  poison.  The  researches  of 
M.  Flandin  show  that  the  quantity  of  arsenic  which  escapes  by 
the  kidneys  is,  in  some  cases,  small.  These  appear  to  me  to 
be  serious  objections  to  a  plan  of  treatment  which,  to  be  effi- 
cient, implies  the  saturation  of  the  whole  of  the  blood  with 
poison  in  as  short  a  time  as  possible.  When  arsenic  is  entirely 
expelled  from  the  alimentary  canal,  there  can  be  no  injury  in 
the  employment  of  diuretics  ;  but  the  question  would  then  be, 
whether  the  patient  would  not  recover  just  as  readily  without 
them.  So  long  as  any  poison  remains  in  the  stomach  or  viscera, 
diuretics  are  likely  to  do  more  harm  than  good  ;  and  when  all 
the  poison  is  expelled,  they  appear  to  be  useless.  The  diuretic 
plan  entirely  failed  in  the  experiments  performed  on  animals  by 
M.  Flandin  (i.  583  ;  also  p.  99,  ante).  The  free  use  of  emetics 
and  quickly  acting  purgatives,  e.g.  castor  oil,  will  remove  more 
of  the  poison  in  a  few  minutes  or  hours,  than  would  be  elimin- 
ated by  diuretics  in  as  many  days. 


CHAPTER  23. 

ARSENIC  —  CHEMICAL   ANALYSIS  TESTS   FOR   ARSENIOUS  ACID 

—  REDUCTION-PROCESS  —  THE    LIQUID    TESTS  —  OBJECTIONS 

—  SUMMARY      OF     THEIR     VALUE           MARSH'S     PROCESS  — 

RBINSOH'S  PROCESS  ARSENIC  IN  LIQUIDS  CONTAINING  OR- 
GANIC   MATTER  —  DETECTION    IN    THE    CONTENTS    OF  THE 

STOMACH  —  IN   THE   TISSUES  RELATIVE    DELICACY"  OF  THE 

PHOCESSES  —  METHODS  OF  DETERMINING  THE  QUANTITY  OF 
AR8ENIC  IN  THE  FREE  AND  ALSORBED  STATE. 

CHEMICAL  ANALYSIS. 

Arsenic  as  a  solid. — In  the  simple  state,  white  arsenic  may  be 
identified  by  the  following  properties: — 1.  A  small  quantity  of 
the  powder,  placed  on  platina-foil,  is  entirely  volatilised  at  a 
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gentle  heat  (380°)  in  a  white  vaponr.  Should  there  be  any 
residue,  it  is  impurity.  If  a  small  portion  of  the  white  powder 
be  gently  heated  in  a  glass  tube  of  narrow  bore,  it  will  be  sub- 
limed, and  form  a  ring  of  minute  octahedral  crystals,  remarkable 
for  their  lustre  and  brilliancy.  Under  a  microscope  of  high 
magnifying  power  (250  diameters)  the  appearance  of  these  crys- 
tals is  remarkably  beautiful  and  characteristic:  one  not  exceed- 
ing the  4000th  of  an  inch  in  size  may  be  easily  recognised  by  the 
aid  of  this  instrument.  The  form  is  that  of  the  regular  octa- 
hedron, of  which  the  sides  arc  equal.  The  crystals  are  frequently 
grouped,  or  nucleated  ;  the  solid  angles  are  sometimes  cut  off, 
and  occasionally  equilateral  triangular  plates  are  seen.  The 
forms  are  various ;  but  all  are  traceable  to  the  octahedron. 
Crystals  which  do  not  exceed  the  10,000lh,  or  even  the  16,000th 
[of  an  inch  in  diameter,  present  these  microscopical  characters 
distinctly  ;  and  the  1000th  part  of  a  grain  of  white  arsenic  will 
furnish  many  hundreds  of  crystals  visible  under  the  microscope. 
Generally  speaking,  the  smallest  crystals  are  those  in  which  the 
Htahedral  form  is  the  best  defined.  2.  If  a  portion  of  the 
powder  be  introduced  on  a  fine  platina  wire  into  the  edge  of 
He  flame  of  a  spirit-lamp,  it  will  impart  a  steel  blue  colour,  and 
[evolve  a  white  vapour.  It  will  be  observed,  in  these  experiments, 
ithat  white  arsenic  in  vapour  possesses  no  odour.  3.  On  boiling  a 
Ismail  quantity  of  the  powder  in  distilled  water,  it  is  not  dissolved; 
[but  it  partly  floats  in  a  sort  of  white  film,  and  is  partly  aggre- 
gated in  small  white  masses,  at  the  bottom  of  the  vessel.  It  re- 
quires long  boiling,  in  order  that  it  should  become  dissolved  and 
equally  diffused  through  water  (p.  355,  ante;.  This  Was  a 
point  of  some  importance  in  the  case  of  Reg.  v.  Lever  (Central 
Criminal  Court,  June  1844).  A  question  here  arose,  whether 
arsenic  would  float  on  tea.  I  have  observed  that  the  film  formed 
on  putting  powdered  arsenic  into  a  vessel  of  cold  water,  remained 
for  five  weeks  on  the  surface,  notwithstanding  the  occasional 
agitation  of  the  vessel.  4.  On  adding  a  few  drops  of  a  solution 
pf  potash  to  the  mixture  of  arsenic  and  water,  and  applying  heat, 
[he  poison  is  entirelv  dissolved,  forming  a  clear  solution  of  arse- 
nite  of  potash.  5.  The  powder  is  soluble  by  heat  in  hydrochloric 
acid,  and  when  a  piece  of  bright  copper  is  immersed  in  the  solu- 
tion, it  acquires  a  dark  iron-grey  stain  from  the  deposit  of  metallic 
arsenic.  6.  When  the  powder  is  treated  with  a  solution  of 
nydrosulphuret  of  ammonia  in  a  watch-glass,  there  is  no  imme- 
diate change  of  colour,  as  there  is  with  most  metallic  poisons. 
Ibn  heating  the  mixture,  the  white  powder  is  dissolved  ;  and  on 
jbontinuing  the  heat  until  the  ammonia  is  expelled,  a  rich  yellow 
Ipr  orange-red  film  is  left  (sulphurct  of  arsenic),  which  is  soluble 
|n  all  alkalies,  and  insoluble  in  hydrochloric  acid.  This  yellow 
Icompound  is  produced  from  the  mixture  by  spontaneous  evapo- 
ration. A  solution  of  sulphuretted  hydrogen  colours  it  slowly, 
c  c 


386 


ARSENIC.  REDUCTION-PROCESS. 


and  leaves  by  evaporation  the  same  yellow  compound.  7.  It  is 
oxidised  and  dissolved  when  heated  in  strong  nitric  acid  ;  and 
on  evaporation  to  dryness  on  a  sand-bath,  it  leaves  a  white  deli- 
quescent residue  (arsenic  acid),  which,  when  dissolved  in  a  few 
drops  of  water,  produces  a  brick-red  coloured  precipitate  with  a 
solution  of  nitrate  of  silver.  8.  When  the  powder  is  heated  in 
a  tube  with  two  or  three  parts  of  charcoal,  or  of  a  carbonaceous 
flux,  it  yields  an  iron-grey  sublimate  of  metallic  arsenic,  which 
has  an  odour  of  garlic  as  it  is  evolved  in  vapour.  This  is  called 
the  "reduction  test  or  process." 

Reduction-process. — The  best  reducing  agent  is  soda-flux,  ob- 
tained by  incinerating  neutral  acetate  or  tartrate  of  soda,  in  a 
covered  platina  crucible.  When  the  quantity  of  arsenic  is  from 
one-fourth  to  one-twentieth  part  of  a  grain,  the  tube  employed 
for  this  experiment  may  be  three  inches  long,  and  from  one- 
eighth  to  one-sixth  of  an  inch  in  diameter.  When  the  arsenic 
is  in  still  smaller  proportion,  a  tube  of  smaller  diameter  should 
be  used  ;  or,  —  as  recommended  by  Berzelius,  —  the  closed  end  of 
the  tube  may  be  drawn  out  into  a  bulb  with  a  narrow  neck. 
The  sublimate  of  metallic  arsenic  is  then  concentrated  in  the 
slender  neck,  instead  of  being  diffused  over  a  large  surface  of 
glass.  Heat  should  be  gradually  applied,  first  to  the  glass  above 
the  mixture,  and  then  to  the  mixture  itself.  As  the  alkali  in  the 
ilux  retains  some  arsenic,  it  has  been  suggested  that  a  slip  of 
charcoal  should  be  employed  in  place  of  soda-flux  when  the 
quantity  of  arsenic  is  very  small.  I  have,  however,  never  found 
it  necessary  to  resort  to  the  use  of  charcoal.  The  reduction 
process  with  the  soda-flux  will  be  found  sufficient  for  any  quan- 
tity of  arsenic  that  is  visible  to  the  eye. 

During  the  application  of  heat  to  the  mixture  in  the  tube, 
there  is  a  perceptible  odour  resembling  that  of  garlic,  which  is 
possessed  by  metallic  arsenic  only  while  passing  from  the  state 
of  vapour  to  arsenious  acid.  This  odour  was  at  one  time  looked 
upon  as  peculiar  to  arsenic,  but  no  reliance  is  now  placed  on  it 
as  a  matter  of  medical  evidence,  —  it  is  a  mere  accessory  result. 
Many  mistakes  were  formerly  made  respecting  it.  Thus,  we 
find  it  stated  to  have  been  perceived  under  circumstances  in 
which  it  could  not  have  been  produced  !  (Marshall  on  Arsenic, 
p.  90,  ed.  1817.)  It  was  not  then  known  that  white  arsenic 
(arsenious  acid)  possessed  no  odour  in  the  state  of  vapour. 

In  this  experiment  of  reduction,  there  are  commonly  two  subli- 
mates or  rings  deposited  in  the  tube  ;  the  upper  ring  has  a  brown 
colour,  and  appears  to  be  a  mixture  of  finely  divided  metallic 
arsenic  and  arsenious  acid,  or — according  to  some  chemists  — 
;i  Bub-oxide,  more  volatile  than  the  metal.  The  lower  ring  is 
smaller,  well  defined,  and  of  an  iron  or  steel-grey  lustre.  This 
is  pure  metallic  arsenic.  In  order  to  determine  the  weight  of 
the  sublimate,  the  glass  tube  should  be  filed  off  closely  on  each 
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side  of  the  metallic  rings,  and  weighed  ;  the  sublimate  may  then 
be  driven  off  by  heat,  and  the  piece  of 'glass  again  weighed  : — 
the  difference  or  loss  represents  the  weight  of  the  sublimate. 
These  sublimates  are  remarkably  light,  and  require  to  be 
weighed  in  a  delicate  balance.  I  found,  in  one  experiment,  a 
large  sublimate  to  weigh  no  more  than  -08  grains.  By  heating 
gently  the  piece  of  tube,  reduced  to  powder  in  an  agate-mortar, 
in  another  tube  of  larger  diameter,  the  metallic  arsenic,  during 
volatilisation,  forms  octahedral  crystals  of  arsenious  acid,  which, 
after  examination  by  the  microscope,  may  be  either  dissolved  in 
a  few  drops  of  water,  and  tested  by  the  liquid  tests  (see  post, 
p.  388),  or  submitted  to  the  process  mentioned  under  6,  supra. 
This  process  is  as  satisfactory  as  the  application  of  the  liquid 
tests,  and  it  has  the  advantage  of  not  leading  to  the  subdivision 
and  dilution  of  a  small  quantity  of  arsenic.  One  of  the  metallic 
j  rings  should  be  also  submitted  to  the  action  of  nitric  acid, — 
converted  to  arsenic  acid,  and  tested  by  nitrate  of  silver,  as 
under  Exp.  6.  Dr.  Christison  states,  that  by  the  reduction  pro- 
cess a  distinct  metallic  sublimate  may  be  obtained  from  the 
I  300th  part  of  a  grain  of  arsenic  (op.  cit.  260).  These  sublimates 
may  be  preserved  unchanged  for  years  by  filing  off  the  ends  of 
the  tube,  and  then  hermetically  sealing  them  in  the  flame  of  a 
spirit-lamp. 

Objections  to  the  reduction-process. — The  demonstration  of  the 
presence  of  arsenic  is  complete  when  all  the  results  described 
under  8  are  obtained.  The  other  tests  are  useful,  as  indi- 
cating the  properties  of  arsenic,  but  they  are  not  necessary  when 
metallic  sublimates,  convertible  to  octahedral  crystals  by  heat, 
and  to  arsenic  acid  by  the  action  of  nitric  acid,  have  been  procured. 
With  such  evidence  of  the  chemical  nature  of  the  sublimates  as 
1  that  above  described,  there  are  no  reasonable  objections  to  the 
I  reduction-process.  Cadmium,  selenium,  and  mercury  produce 
sublimates,  but  these  do  not  possess  the  appearance  or  proper- 
ties of  the  arsenical  sublimate.  Fixed  stains  in  the  glass  tube  from 
the  presence  of  lead,  or  from  adhering  charcoal,  cannot  be  mis- 
taken for  a  volatile  metallic  deposit.  Arsenic  is  sometimes  used 
in  the  manufacture  of  glass,  but  the  whole  is  volatilised  during  the 
process.  (See  Ann.  d'Hyg.  1834,  vol.  i.  p.  224.)  It  is  con- 
tained as  an  ingredient  in  some  kinds  of  opal  glass  ;  but  this  is 
not  used  for  chemical  purposes.  The  process  of  reduction, 
therefore,  with  the  simple  precautions  above  mentioned  respect- 
ing the  properties  of  the  sublimate,  is  conclusive  of  the  nature 
of  the  substance  under  examination. 

Arsenic  in  solution  in  water:  Liquid  tests.  —  The  aqueous  solu- 
tion of  arsenic  is  clear,  colourless,  possesses  scarcely  any  per- 
ceptible taste,  and  has  a  very  faint  acid  reaction.  In  this  state, 
we  should  first  evaporate  slowly  a  few  drops  on  a  glass  plate, 
when  a  crystalline  crust  will  be  obtained.  On  examining  this 
C  C  2 
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crust  by  a  microscope,  it  will  be  found  to  consist  of  numerous 
minute  octahedral  crystals,  presenting  equilateral  triangular 
surfaces  by  reflected  light.  By  this  simple  experiment,  arsenic 
is  distinguished  from  every  other  metallic  poison.  1.  On  add- 
ing to  the  solution,  —  Ammonio- nitrate  of  silver,  —  a  rich  yellow 
precipitate  of  arsenite  of  silver  falls  down  :  —  rapidly  changing 
in  colour  to  an  olive  brown.  This  test  is  made  by  adding  to  a 
vcrv  strong  solution  of  nitrate  of  silver,  a  weak  solution  of 
ammonia,  and  continuing  to  add  the  latter,  until  the  brown 
oxide  of  silver,  at  first  thrown  down,  is  almost  re-dissolved. 
The  yellow  precipitate  is  soluble  in  nitric,  tartaric,  citric,  and 
acetic  acids,  as  well  as  in  a  solution  of  ammonia.  It  is  not  dis- 
solved by  potash  or  soda.  2.  On  adding  to  the  solution  of 
arsenic,  Ammo  nio- sulphate  of  copper,  a  rich  green  precipitate  is 
formed  (Schcele's  green),  the  tint  of  which  varies,  according  to 
the  proportion  of  arsenic  present  and  the  quantity  of  the  test 
added  ;  hence,  if  the  quantity  of  arsenic  be  small,  no  green  pre- 
cipitate at  first  appears :  the  liquid  simply  acquires  a  blue 
colour  from  the  test.  In  less  than  an  hour,  if  arsenic  be  present, 
a  bright  green  deposit  is  formed,  which  may  be  easily  separated 
from  the  blue  liquid  by  filtration,  or  decantation.  This  test  is 
made  by  adding  ammonia  to  a  weak  solution  of  sulphate  of 
copper,  until  the  blueish-white  precipitate,  at  first  produced,  is 
nearly  redissolved  :  it  should  not  be  used  in  large  quantity  if 
concentrated,  as  it  possesses  a  deep  violet  blue  colour,  which 
obscures  the  green  colour  of  the  precipitate  formed.  The  pre- 
cipitated arsenite  of  copper  is  soluble  in  all  acids,  mineral 
and  vegetable,  and  in  ammonia,  but  not  in  potash  or  soda. 
When  collected  and  dried,  it  possesses  this  characteristic  pro- 
perty :  —  by  very  slowly  heating  a  few  grains  in  a  tube  of  small 
bore,  arscnions  acid  is  sublimed  in  a  ring  of  minute  resplendent 
octahedral  crystals,  visible  to  the  eye,  or  by  the  aid  of  a  lens  or 
microscope.  Objections. —  The  tests  above  described  are  called 
the  liquid  tests  for  arsenic.  The  Silver  test,  first  discovered  by  Mr. 
Hume,  in  1789  (Marshall  on  Arsenic,  87),  acts  with  remarkable 
delicacy,  and  is  of  use  as  a  corroborative  test  in  the  various  pro- 
cesses for  determining  the  presence  of  this  poison  in  the  body. 
A  solution  of  an  alkaline  phosphate,  which  yields  a  yellow  pre- 
cipitate with  nitrate  of  silver,  is  not  affected  by  the  ammonio- 
nitrate  when  properly  made  ;  and  conversely,  a  solution  of  arse- 
nious  acid  gives  only  a  faint  turbidness  with  nitrate  of  silver,  while 
it  is  copiously  precipitated  of  a  yellow  colour  by  the  ammonio- 
nitrate.  A  diluted  solution  of  phosphoric  acid  may  be,  in  some 
sates,  precipitated  by  this  test,  exactly  like  a  solution  of  arsenic  ; 
bat  there  is  one  general  answer  to  these  objections.  We  do  not  rely 
upon  the  application  of  one  test,  but  of  several ;  and  the  fallacies 
Mending  one  are  removed  by  the  employment  of  others.  With 
respect  to  the  delicate  reaction  of  the  silver-test,  Mr.  Marshall 
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states  (On  Arsenic,  p.  94,  ed.  1817),  that  it  is  fully  capable  of 
detecting  the  1,000th  part  of  a  grain  in  solution,  —  a  proof  that 
its  application  was  well  understood  more  than  a  quarter  of  a 
century  ago.  ])r.  Traill  asserts  that  the  16,000th  part  of  a 
grain  of  arsenic  in  solution  is  precipitated  by  the  silver-test,  and 
that  with  the  1 0,000th  part  of  a  grain  a  precipitate  is  visible  to 
the  eye.  I  have  found  that  the  8,000th  part  of  a  grain,  dissolved 
in  one  drop  of  water,  gave  a  pale  yellow  film ;  but  the  result 
materially  depended  on  the  quantity  of  water  present.  Thus 
the  '4,000th  part  of  a  grain  of  arsenic,  in  ten  drops  of  water,  was 
not  perceptibly  affected  by  the  test ;  but  the  2,000th  of  a  grain, 
dissolved  in  four  drops  of  water,  gave  a  decidedly  yellow  pre- 
cipitate. The  evidence  derivable  from  these  minute  reactions 
would  not  be  of  much  value,  except  that  the  test  is  used  to  cor- 
roborate inferences  from  the  results  of  other  experiments.  The 
Copper  test  is  far  less  delicate  in  its  reaction,  and  having  an 
intensely  blue  colour,  it  entirely  conceals  the  green  tint  which 
may  be  given  by  a  small  quantity  of  precipitated  arsenite  of 
copper  ;  but,  in  spite  of  this,  if  arsenic  is  present,  the  green  pre- 
cipitate is,  after  some  hours,  deposited  at  the  bottom  of  the  ves- 
sel. In  cautiously  adding  a  solution  of  arsenic  of  known 
strength  to  a  few  drops  of  this  test,  no  green  tint  was  imparted, 
until  the  quantity  of  arsenic  amounted  to  the  173rd  part  of  a 
grain  in  less  than  one  fluid-drachm  of  water — the  degree  of 
dilution  being  about  8,640  times.  Whenever  the  arsenic  is  in 
small  quantity  in  its  aqueous  solution,  this  should  be  concen- 
trated to  the  smallest  possible  bulk,  and  not  more  than  one 
or  two  drops  of  the  ammonio- sulphate  should  be  added  by 
means  of  a  glass  rod. 

No  one,  in  the  present  day,  would  think  of  employing  these 
liquid  tests  in  solutions,  in  which  arsenic  was  mixed  with  organic 
matter.  Almost  all  liquids  used  as  articles  of  food,  are  preci- 
pitated or  coloured  by  one  or  both  of  them,  somewhat  like  a 
solution  of  arsenic,  although  none  of  this  poison  is  present. 
Thus,  then,  any  evidence  founded  on  the  production  of  colour, 
unless  the  arsenic  is  dissolved  in  pure  water,  or  unless  the  pre- 
cipitates be  proved  to  contain  arsenic,  should  be  rejected.  These 
liquid  tests  are  now  employed  rather  as  adjuncts  to  other  pro- 
cesses, than  as  a  direct  means  of  detecting  the  poison.  An 
exclusive  reliance  upon  them,  as  colour- tests,  has  led  to  the 
rejection  of  chemical  evidence  on  several  trials,  where  they  had 
been  most  improperly  employed  in  the  analysis  of  suspected 
liquids  containing  organic  matter.  The  trial  of  Donnall  at 
Launeeston,  in  1817,  affords  a  memorable  lesson  to  the  medical 
jurist  on  this  subject.    (Smith's  Anal,  of  Med.  Ev.  p.  212.) 

3.  Sulphuretted  hydrogen  gas.  Sulphur  or  Gaseous  test. — The  hy- 
drosulphuret  of  ammonia  gives  no  precipitate  in  a  solution  of  ar- 
senic until  an  acid  has  been  added,  whereby  arsenic  is  known  from 
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most  metallic  poisons.  On  adding  an  acid  (acetic  or  pure  diluted 
hydrochloric)  a  rich  golden  yellow-coloured  precipitate  is  thrown 
down  (orpiment  or  sesquisulphuret  of  arsenic).  It  is  better, 
however,  to  employ  in  medico-legal  analysis,  a  current  of  sul- 
phuretted  hydrogen  gas,  which  is  easily  procured  by  adding 
snlphuret  of  iron  to  one  part  of  strong  sulphuric  acid  and  three 
parts  of  water  in  a  proper  apparatus.  The  arsenical  liquid  should 
be  slightly  acidulated  with  acetic  or  very  diluted  muriatic  acid, 
before  the  gas  is  passed  into  it:  at  least  care  should  be  taken 
that  it  is  nut  alkaline.  The  yellow  compound  is  immediately 
produced  and  dissolved  if  arsenic  is  present  in  small  quantity: 
but  it  may  be  collected  after  boiling  the  liquid  so  as  to  drive  off  the 
surplus  gas.  This  yellow  precipitate  is  known  to  be  snlphuret 
of  arsenic  by  the  following  properties:  —  1.  It  is  insoluble  in 
water,  alcohol,  and  ether,  as  well  as  in  all  acids  mineral  (muriatic) 
and  vegetable;  but  it  is  decomposed  by  strong  nitric  and  nitro- 
muriatic  acids,  leaving  on  evaporation  at  a  low  temperature 
arsenic  acid,  which  may  be  neutralised  by  ammonia  and  tested 
by  nitrate  of  silver,  A  brick  red  precipitate  (Exp.  7,  ante,  p.  386) 
will  indicate  that  the  yellow  compound  was  sulphuret  of  arsenic, 
or  orpiment.  If  strong  nitric  acid  alone  be  used  there  will  be  no 
risk  of  losing  any  portion  of  the  arsenic.  2.  It  is  immediately 
dissolved  by  caustic  potash,  soda,  or  ammonia,  forming,  if  no 
organic  matter  be  present,  a  colourless  solution.  3.  When  dried. 
and  strongly  heated,  with  a  mixture  of  three  parts  of  well  dried 
carbonate  of  soda  and  one  part  of  cyanide  of  potassium,  it 
furnishes  a  sublimate  of  metallic  arsenic.  This  sublimate  may 
then  be  tested  by  the  processes  already  described  (ante.  p.  387). 
4.  The  precipitated  sulphuret  may  be  deflagrated  in  a  porcelain 
capsule  with  a  mixture  of  pure  nitrate  and  bicarbonate  of  potash. 
The  saline  residue,  acidulated  with  nitric  acid,  should  be  eva- 
porated, and  the  arseniate  of  potash  dissolved  out  by  a  small 
quantity  of  water.  The  nitrate  of  silver  may  then  be  added  to 
this  solution,  when  the  brick  red  arseniate  of  silver  will  be  pro- 
duced. Unless  these  properties  are  proved  to  exist  in  the  yellow 
precipitate  formed  by  sulphuretted  hydrogen  in  an  unknown 
liquid,  it  cannot  be  safely  regarded  as  a  compound  of  arsenic. 
On  the  other  hand,  when  they  are  possessed  by  the  precipitate, 
it  must  be  arsenic,  and  can  be  no  other  substance.  The  sulphur- 
test  is  extremely  delicate  in  its  reaction.  It  begins  to  give  a 
yellow  tinge  when  the  liquid  contains  only  the  4,000th  part  of  a 
grain  of  arsenious  acid  in  ten  drops  of  water;  the  arsenic  there- 
fore forming  about  the  40,000th  part  of  the  solution.  This 
becomes  more  decided  with  the  2,000th  part  of  a  grain,  and 
Mill  more  with  the  250th  part  of  a  grain:  the  sulphuret  is  not, 
however,  actually  precipitated  until  diluted  hydrochloric  acid, 
m  which  it  is  insoluble,  has  been  added  to  the  liquid.  It  is 
important  to  observe  that  the  effect  produced  by  this  test  will 
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materially  depend  on  the  quantity  of  water  in  which  the  given 
weight  of  arsenic  happens  to  be  diffused.  In  one  experiment 
the  gas  was  passed  into  a  solution  containing  the  400th  part  of 
a  grain  in  twenty  drops  of  water:  the  results  were  clear  and 
decided  ;  the  liquid  acquired  a  rich  golden  yellow  colour,  but 
when  passed  into  a  solution  containing  the  same  weight  of 
arsenic  in  half  an  ounce  of  water,  a  yellow  tint  was  scarcely 
perceptible.  The  arsenic  in  the  first  case  was  in  the  proportion 
of  the  8,000th,  and  in  the  second  of  only  the  1,000,000th  part 
of  the  solution.  Dilution  therefore  seriously  affects  the  chemical 
results.  Objections. — Many  objections  have  been  taken  on 
criminal  trials  to  the  medical  evidence,  founded  on  the  applica- 
tion of  this  test  ;  but  it  may  be  at  once  stated  that  there  is  no  ob- 
jection to  the  inference  derivable  from  the  sulphur-test,  provided 
the  properties  of  the  precipitate,  under  1,  2,  3,  or  4,  have  been 
determined.  The  objections  apply  only  to  those  cases  in  which 
arsenic  is  said  to  be  present,  when  a  yellow  precipitate  is 
produced  by  sulphuretted  hydrogen.  1.  Cadmium.  It  is  re- 
markable that  this  metal  should  furnish,  at  the  same  time,  a 
plausible  ground  of  objection,  both  to  the  process  by  reduction 
from  the  solid  state,  and  to  the  gaseous  test  applied  to  a  solution 
of  the  poison.  Thus  the  soluble  salts  of  cadmium  yield,  with 
sulphuretted  hydrogen,  a  rich  yellow  precipitate  resembling 
closely  that  produced  by  arsenic,  and  this  also  gives  a  metallic 
sublimate  when  heated  with  soda-flux.  There  are,  however, 
these  striking  differences;  —  the  yellow  compound  of  arsenic  is 
soluble  in  ammonia,  that  of  cadmium  is  insoluble,  —  the  com- 
pound of  arsenic  is  insoluble  in  strong  hydrochloric  acid,  that  of 
cadmium  is  perfectly  soluble.  Of  the  dried  precipitates,  the 
sulphuret  of  arsenic  is  not  perceptibly  affected  in  the  cold  by 
strong  hydrochloric  acid, — that  of  cadmium  is  dissolved  readily  in 
the  cold  with  the  evolution  of  sulphuretted  hydrogen  gas;  and  a 
colourless  salt  of  cadmium  (chloride)  is  thereby  formed,  pre- 
cipitablc  as  a  white  carbonate  by  alkaline  carbonates.  A  solution 
of  a  salt  of  cadmium  is  immediately  precipitated,  of  a  rich  yellow 
colour,  by  hydrosulphuret  of  ammonia, —  that  of  arsenic  is 
not  precipitated  by  this  agent.  There  are  many  other  differences: 
thus  cadmium,  when  boiled  with  diluted  muriatic  acid,  is  not 
precipitated  on  copper  under  the  same  circumstances  as  arsenic, 
and  it  docs  not  combine  with  hydrogen  to  form  a  combustible 
gas.  An  objection,  on  the  ground  of  the  strong  similarity  of 
cadmium  to  arsenic,  was  unsuccessfully  taken  to  the  chemical 
evidence  given  on  the  trial  of  Mrs.  Burdock  at  Bristol,  in  1835. 
2.  Tin.  A  persalt  of  tin  is  precipitated  of  a  dusky  yellow 
colour  by  the  gas;  but  the  precipitate  is  destitute  of  all  the 
properties  of  sulphuret  of  arsenic ;  it  is  insoluble  in  ammonia, 
and  it  gives  no  metallic  sublimate  when  heated  with  flux.  A 
solution  of  tin  is  also  known  from  one  of  arsenic,  by  its  being 
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instantly  precipitated  by  the  hydrosulphuret  of  ammonia. 
3.  Antimony.  A  solution  of  this  metal  is  precipitated  of  a  rich 
orange-red  (not  yellow)  colour  by  the  gas,  —  the  precipitate 
yields  no  metallic  sublimate  with  flux,  and  the  solution  of  anti- 
mony is  also  precipitated  by  hydrosulphuret  of  ammonia.  If 
sulphuret  of  antimony  should  be  mixed  with  sulphuret  of 
arsenic,  the  antimony  is  retained  and  the  metallic  arsenic  alone 
volatilised  by  the  process  under  Exp.  3  (p.  390).  4.  Uranium. 
A  solution  of  a  persalt  of  uranium  gives,  with  a  current  of  sul- 
phuretted hydrogen  gas,  a  yellow-brown  precipitate,  wholly 
unlike  that  caused  by  arsenic.  This  precipitate  differs  from  that 
of  sulphuret  of  arsenic,  in  being  insoluble  in  ammonia,  soluble  in 
hydrochloric  acid,  and  in  yielding  no  metallic  sublimate  with  soda 
Mux.  Besides,  a  solution  of  a  uranium  salt  is  precipitated  by 
hydrosulphuret  of  ammonia. 

*  Marsh's  Process.  Hydrogen  Test.  —  This  process  for  the 
detection  of  arsenic  was  first  proposed  by  Mr.  Marsh  of  Wool- 
wich, in  the  year  1836.  It  is  based  on  the  decomposition  of 
arsenious  acid  and  the  soluble  compounds  of  arsenic,  by  hydro- 
gen evolved  in  the  nascent  state  from  the  action  of  diluted  sul- 
phuric or  hydrochloric  acid  on  zinc.  The  apparatus  is  of  the 
most  simple  kind,  and  is  so  well  known,  as  to  need  no  descrip- 
tion. It  has  undergone  various  modifications,  and  has  received 
the  names  of  various  supposed  inventors  or  improvers,  but  the 
principle  is  the  same,  and  the  sole  merit  of  the  invention  must 
be  assigned  to  Mr.  Marsh.  The  arsenic  may  be  introduced  into 
the  short  leg  of  the  tube  in  the  state  of  powder ;  but  it  is  better 
to  dissolve  it  in  water,  by  boiling,  either  with  or  without  the 
addition  of  a  few  drops  of  a  solution  of  potash.  The  metallic 
arsenic  combines  with  a  portion  of  the  hydrogen,  forming 
ar.senurcttcd  hydrogen  gas,  which  possesses  the  following  proper- 
ties : —  1.  It  has  an  offensive  odour,  somewhat  similar  to  that 
of  garlic.  2.  It  immediately  blackens  a  solution  of  nitrate  of 
mIvct.  This  may  be  proved  by  holding  a  piece  of  filtering 
paper,  wetted  with  a  solution  of  nitrate  of  silver,  in  the  current 
of  gas  as  it  escapes  from  the  jet.  The  silver  is  reduced,  and 
presents  a  black  metallic  appearance.  If  the  gas  is  passed  into 
a  tube  containing  a  weak  neutral  solution  of  nitrate  of  silver,  a 
1  thick  precipitate  of  reduced  silver  is  formed,  and  the  liquid,  on 
evaporation,  yields  arsenic  acid  or  red  arseniate  of  silver.  3.  It 
burns  with  a  pale  bluish  white  flame,  and  evolves,  during  combus- 
ti'  in.  a  white  smoke  (arsenious  acid).  4.  A  cold  plate  of  glass  or 
white  porcelain,  held  in  the  flame  near  the  point,  receives  a  dark 
stain  from  the  deposit  of  arsenic  upon  it.  This  stain  is  composed 
in  the  centre  of  pure  metallic  arsenic,  which  may  be  sometimes 
raised  up  in  a  distinctly  bright  leaf  of  metal, —  immediately  on 
the  outside  of  this,  is  an  opaque  black  ring  (suboxide  of  arsenic?), 
which,  when  viewed  by  transmitted  light,  is  of  a  clear  hair- 
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brown  colour  at  the  extreme  edge  :  —  if  the  quantity  of  arsenic 
i  be  very  small,  the  metallic  lustre  and  opacity  may  be  wanting, 
'  and  the  deposit  will  be  merely  a  film  of  a  brown  colour  by 

trajismitted  light.  On  the  outside  of  this  black  ring  is  a  thin 
,  wide  him,  of  a  milk-white  appearance,  which  is  nothing  more 
j  than  arsenious  acid  reproduced  by  the  combustion  of  the  gas. 

5.  A  white  saucer,  or  a  slip  of  card  or  paper  moistened  with 

amnionio-nitrate  of  silver,  held  about  an  inch  above  the  point  of 
j  the  flame,  will  be  found,  if  arsenic  be  present,  to  be  coloured 
I  yellow,  from  the  reproduced  arsenious  acid  being  absorbed,  and 
i  forming  yellow  arsenite  of  silver,  easily  soluble  in  ammonia.  If 

a  current  of  the  gas  be  conducted  through  a  tube  of  hard  Ger- 
|  man  glass,  and  a  spirit  lamp  applied  to  the  tube  during  the 

passage  of  the  current,  metallic  arsenic  of  a  steel-grey  colour 
j  will  be  deposited  on  the  glass  at  a  short  distance  from  the  flame, 
j  This  may  be  removed,  and  tested  by  nitric  acid.    (Exp.  7, 

ante,  p.  386.) 

This  process  is  probably  the  most  delicate  of  all  those  which 
have  been  devised  for  the  detection  of  arsenic  ;  but  for  this  rea- 
son it  requires  the  greatest  caution  in  its  application.  Its  delicacy 
has  been  sometimes  improperly  estimated  by  the  assumed 

j  weight  of  the  metallic  deposit  on  glass ;  whereas  it  is  certain 
that  the  quantity  of  arsenic  in  one  infinitesimal  deposit,  if  trans- 
ferred to  the  apparatus,  would  give  no  indication  whatever  of 
the  presence  of  arsenic.  In  operating  on  the  poison  it  must  be 
remembered  that,  by  this  process,  we  are  dividing  and  subdi- 
viding the  metal  into  a  series  of  deposits,  the  weight  of  some  of 
which  might  not  be  equal  to  the  millionth  part  of  the  weight  of 
the  arsenic  which  is  actually  furnishing  them.  More  or  less 
arsenic  is  always  lost  during  the  combustion  of  the  gas ;  and 
most  of  the  apparatuses  are  so  constructed,  that  they  allow  of  the 
escape  of  this  poisonous  gas  ;  a  fact  which  may  be  demonstrated 
by  placing  a  solution  of  nitrate  of  silver  on  filtering  paper  over 
the  open  end  of  the  tube.  Objections.  —  Other  substances  will 
combine  with  nascent  hydrogen,  and  when  the  gas  is  burnt,  a 

|  deposit  will  be  formed  on  glass,  or  porcelain,  which  may  be 
mistaken  for  arsenic.  A  liquid  containing  antimony,  selenium, 
phosphorus,  sulphur,  or  even  some  kinds  of  organic  matter,  may 
produce  a  compound  with  hydrogen,  which,  when  burnt,  will 
leave  a  dark  deposit  or  stain  on  glass.  The  only  objection  of  any 
practical  force  is  that  founded  on  the  presence  of  antimony, 
which,  as  a  result  of  medicinal  use,  may  be  present  in  the  liquids 
as  well  as  in  the  tissues  of  a  dead  body.  A  current  of  anti- 
monu retted  hydrogen  gas  reduces  silver  from  a  solution  of 
the  nitrate,  but  it  has  not  the  odour  of  arsenuretted  hydrogen. 

;  It  burns  with  a  very  pale  lemon- yellow  flame,  and  forms  a 
white  smoke  (oxide  of  antimony).  When  a  solution  of  ammonio- 
nitrate  of  silver,  in  a  saucer,  is  exposed  to  this  white  vapour,  there 
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is  a  black  stain,  in  place  of  the  yellow  deposit  produced  by  arsenic 
The  differences  between  the  arsenical  and  antimonial  deposits 
obtained  by  the  process  of  Marsh  are,  however,  well  marked. 
The  antimonial  deposit  has  rarely  a  bright  metallic  lustre,  except 
when  seen  on  the  reverse  side  of  the  glass.  Bv  transmitted 
light,  the  deposit  is  of  smoky- black  colour,  while  that  of  arsenic 
is  hair-  brown.  Numerous  suggestions  have  been  made  for  distin- 
guishing a  deposit  of  arsenic  from  that  of  antimonv.  The  plan 
which  I  find  to  be  best  adapted  for  this  purpose  has  been 
already  described  in  reference  to  arsenious  acid  and  reduced 
arsenic.  (Exp.  7,  ante,  page  336.)  Receive  the  deposit  from 
the  burning  gas  on  the  interior  of  a  small  white  porcelain  cap- 
sule. Add  a  few  drops  of  strong  nitric  acid.  The  deposit  will 
be  immediately  dissolved.  Evaporate  gentlv  to  drvness. 
Moisten  the  dry  residue  with  one  or  two  drops'  of  water,  and 
then  add  a  few  drops  of  a  strong  solution  of  nitrate  of  silver. 
If  the  stain  was  owing  to  arsenic  wholly,  or  in  part,  a  brick-red 
coloured  precipitate  will  immediately"  appear.  This  will  be 
more  or  less  distinct,  according  to  the  quantity  of  arsenic  pre- 
sent The  red  precipitate  (if  owing  to  arsenic)  is  entirely 
soluble  in  ammonia.  A  deposit  of  antimony  thus  treated,  leaves 
a  white  residue  (oxide  of  antimony),  insoluble  in  water.  Nitrate 
of  silver  added  to  it  produces  no  coloured  precipitate  ;  but  if  a 
little  ammonia  be  brought  near,  either  in  vapour  or  liquid,  and 
a  solution  of  potash  is  added,  a  precipitate  is  formed,  which  be- 
comes black  by  standing.  Hydrosulphuret  of  ammonia  dis- 
solves the  antimonial  deposit  immediatelv,  and  on  evaporation 
leaves  an  orange-reddish  coloured  film  of  sulphuret  of  antimony, 
soluble  in  hydrochloric  acid,  and  insoluble  in  ammonia.  The  : 
ivdioMilphuret  does  not  readily  dissolve  the  arsenical  deposit, 
but  when  gently  evaporated,  it  leaves  a  bright  yellow  film  (sul- 
phuret ot  arsenic),  not  soluble  in  hydrochloric  acid,  but  soluble 
in  ammonia.  Imponderable  quantities  of  the  two  metals  may 
be  thus  easily  identified.  In  testing  these  minute  films  for 
areenic,  hydrochloric  acid  must  not  be  used  with  the  nitric, 
since  on  evaporation,  a  portion,  or  the  whole  of  the  arsenic  may 
be  volatilised,  and  lost  as  chloride  of  arsenic. 

it  will  be  observed,  in  the  production  of  antimonuretted 
nyurogen,  that  antimony  is  rapidly  deposited  in  the  form  of  a 
tine  bhuk  precipitate  in  the  tube.  This  arises  from  the  chemi- 
cal ■  :tHW  ot  the  zinc.  The  antimonuretted  hydrogen  cannot  be 
Kept  long,  as  the  antimonv  is  speedily  separated  from  it 
Arw  nuretted  hydrogen  may  be  kept  for  use  for  a  much  longer 
period,  but,  sooner  or  later,  some  arsenic  is  deposited  on  the 
/.'"'-   a;  U,  U  ,a*   on   the  metallic  parts  of  the  apparatus. 

•  P  »cks  are  thus  coated  with  a  film  of  arsenic  :  hence  fresh 
zinc  and  a  clean  stopcock  should  be  used  on  each  occasion,  or 
HM  memc  of  a  former  operation  might  be  erroneously  referred 
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to  a  substance  under  examination.  The  operator  must  not  only 
look  to  the  state  of  the  apparatus,  but  he  should  also  satisfy 
himself  of  the  absolute  purity  of  his  materials. 

^he  zinc,  sulphuric,  and  hydrochloric  acids,  which  are  em- 
ploye:! in  Marsh's  process,  are  often  contaminated  with  arsenic. 
Dr.  Clark,  of  Aberdeen,  informed  me,  some  years  since,  that  he 
had  not  discovered  a  specimen  of  zinc  free  from  arsenic,  when 
about  an  ounce  of  the  metal  was  used  in  an  experiment,  and  the 
hydrogen  gas  evolved  was  tested  by  a  solution  of  nitrate  of  sil- 
ver :  but  pure  distilled  zinc  may  now  be  procured  from  respect- 
able druggists.  The  sulphuric  acid  of  commerce  sometimes 
contains  a  large  quantity  of  arsenic.  The  late  Mr.  Scanlan 
found  that  2000  grains  of  one  specimen  of  acid  yielded  1*5 
grains  of  sesquisulphuret  of  arsenic.  (Pharm.  Jour.  Aug.  1844.) 
From  the  great  demand  for  a  cheap  and  impure  sulphuric  acid 
for  agricultural  purposes,  it  is  now  the  exception  to  the  rule  to 
find  this  acid  free  from  arsenic.  Hydrogen  procured  by  this 
acid  is  often  contaminated  with  arsenic  to  a  dangerous  extent. 
An  impure  sample  of  acid  led  to  the  death  of  an  Irish  chemist, 
who  breathed  hydrogen  thus  produced,  and  who  had  neglected 
to  test  the  acid  before  use.  The  impurity  of  this  acid  leads  to 
the  contamination  of  hydrochloric  or  muriatic  acid  with  arsenic, 
for  the  cheap  arsenical  acid  is  now  largely  employed  in  this 
manufacture.  The  best  answer  to  all  objections  based  on  the 
presence  of  arsenic  from  accidental  sources  is,  that  the  materials 
were  tried  repeatedly  before  the  suspected  liquid  was  introduced 
into  the  apparatus.  If  no  sublimate  or  deposit  be  formed  until 
after  the  introduction  of  the  suspected  liquid,  it  is  evident  that 
the  arsenic  must  have  been  in  the  liquid  introduced  ;  a  fact 
which  may  be  considered  as  clearly  established,  if,  on  removing 
the  liquid  and  washing  out  the  tube,  no  deposits  whatever  result 
from  employing  portions  of  the  same  acid  and  zinc. 

These  are,  I  believe,  the  only  tangible  objections  to  the  use  of 
Marsh's  test,  and  they  are  not  difficult  of  removal,  when  ordi- 
nary care  is  taken.  It  will  be  apparent,  that  not  one  of  these 
objections  could  apply,  except  to  those  cases  where  Marsh's  test 
is  relied  on  as  the  sole  and  exclusive  chemical  proof  of  the  pre- 
sence of  arsenic ;  but  in  most  instances,  when  this  process  is 
safely  applicable,  other  tests  are  also  applicable  ;  and  it  does  not 
at  all  diminish  the  merit  of  this  most  useful  and  ingenious  in- 
vention, to  say  that  the  results  which  it  furnishes  should  be  cor- 
roborated by  the  use  of  some  of  the  other  tests,  if  it  were  only 
for  the  sake  of  preventing  any  plausible  objections  to  the 
inference  derivable  from  its  employment.  The  great  object  of 
chemical  evidence  is  not  to  show  a  Court  of  law  what  may  be 
done  by  the  use  of  one  test  only,  by  peculiar  manipulations  on 
imponderable  traces,  but  to  render  the  proof  of  the  presence  of 
poison  in  the  substance  examined  most  clear  and  convincing. 
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If,  in  any  case,  we  have  no  other  evidence  to  offer  than  that  fur- 
nished by  Marsh's  process  —  a  case  in  which  the  quantity  of 
poison  must  be  infinitesimal,  and  the  metallic  deposits  propor- 
tionally minute,  —  it  would  be  better  to  abandon  the  evidence 
altogether,  than  to  maintain  that  poison  is  present  from  results 
which  admit  of  no  sort  of  corroboration ;  for  all  who  have 
experimented  on  the  subject,  must  have  perceived  the  utter  in- 
efficacy  of  applying  liquid  tests  to  determine  the  chemical  pro- 
perties of  imponderable  and  scarcely  visible  sublimates.  This 
appears  to  me  to  have  been  the  most  objectionable  part  of  the 
evidence  in  the  well-known  case  of  Madame  Laffarge  (1S40). 
Orfila  admitted  that  he  had  obtained  only  a  few  deposits,  so 
Blight  that  they  could  not  be  weighed.  He  estimated  the 
united  weight  at  half  a  milligramme  ('0077  gr.),  or  about  the 
one  hundred  and  thirtieth  part  of  a  grain. 

When  reliance  is  placed  on  the  blackening  of  a  solution  of 
nitrate  of  silver  as  evidence  of  the  presence  of  arsenic,  it  must  be 
remembered  that  sulphuretted  hydrogen  will  produce  the  same 
effect,  and  that  sulphur  is  often  contained  in  zinc.  The  gas 
should  either  be  first  passed  through  a  solution  of  a  salt  of  lead, — 
or  so  entirely  decomposed  by  heat,  that  metallic  arsenic  is  ob- 
tained in  the  tube  through  which  the  current  is  passing. 

Delicacy  of  Marsh's  process. — Marsh's  process  is  undoubtedly 
one  of  great  delicacy.  MM.  Danger  and  Flandin  assert  that 
metallic  deposits  may  be  procured  when  the  arsenic  forms  only 
the  2,000,000th  part  of  the  liquid  examined.  (De  l'Arsenic,  83.) 
M.  Signoret  states  that  he  has  procured  metallic  deposits  with 
only  the  200,000,000th  part  of  arsenic  in  the  liquid :  this  is  in 
the  proportion  of  one  grain  of  arsenic  dissolved  in  about  400,000 
ounces,  or  3000  gallons  of  water!  As  the  delicacy  of  this  test 
has  been  already  made  a  subject  of  discussion  in  a  Court  of  law 
(  T/te  Queen  against  Hunter,  Liverpool  Spring  Assizes,  1843), 
it  may  be  proper  to  offer  a  few  remarks  respecting  it.  It  was 
Stated  at  that  trial,  that  the  one-millionth  part  of  a  grain  of 
arsenic  might  be  rendered  visible  by  Marsh's  test;  and  the  judge, 
guided  by  this  statement,  put  the  question  to  another  medical 
witness,  whether  arsenic  could  be  so  removed  from  the  stomach 
in  three  days,  as  that  it  would  be  impossible  to  discover  the 
"in  -millionth  part  of  a  grain  in  the  body.  It  appears  to  rae 
that  the  facts  relative  to  the  delicacy  of  tests  are  not  always 
stated  with  sufficient  clearness  on  these  occasions.  Thus  we 
have  to  consider  two  points,  —  1.  The  total  quantity  of  poison 
experimented  on ;  and  2.  The  degree  of  dilution,  or  the  total 
quantity  of  liquid  in  which  the  poison  is  dissolved  or  suspended. 
There  is  no  doubt  that  considerably  less  than  the  millionth  part 
ot  :i  grain  of  arsenic  may,  by  Marsh's  test,  be  rendered  visible 
on  a  -hiss  plate:  it  is  possible  to  distinguish  with  the  eye  a  piece 
of  lea! -gold  which  would  weigh  less  than  the  ten-millionth  part 
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of  a,  grain  ;  but  the  practical  question  is,  whether  this  test  will 
enable  us  to  discover  arsenic  in  a  single  drop  of  a  solution,  made 
by  dissolving  one  grain  of  the  poison  in  a  million  grains  or 
sixteen  gallons  of  water!  If  not,  the  statement  amounts  to 
nothing  ;  for  it  is  clear  that  if  more  than  one  drop  of  such  an 
extremely  diluted  solution  be  taken,  the  test  is  acting  upon  a 
larger  quantity  of  arsenic  than  the  above  form  of  expression 
would  indicate.  I  have  generally  found  that  the  fractional 
quantity  stated  to  be  detected,  referred  rather  to  the  degree  of 
dilution  than  to  the  absolute  quantity  of  poison  present :  whereas 
a  test  may  fail  to  act,  as  it  has  been  already  stated,  either  from 
the  smallness  of  the  quantity  of  poison  present,  or  from  the 
large  quantity  of  water  in  which  it  is  diffused.  The  results  of 
my  own  experiments  are,  that  when  arsenic  is  mixed  with  the  acid 
liquid  in  a  tube  capable  of  holding  two  fluid  ounces,  very  faint  and 
scarcely  perceptible  deposits  begin  to  be  formed  on  a  glass  plate, 
with  a  quantity  equal  to  the  2160th  part  of  a  grain:  the  diffusion 
here  being  equal  to  two  million  times  the  weight  of  the  poison. 
With  the  1080th  part  of  a  grain  in  the  same  quantity  of  water 
(the  arsenic  forming  therefore  one-millionth  part),  slight  brown 
annular  stains  were  procured.  The  annular  form  is  probably 
due  to  the  central  portion  of  the  minute  film  being  volatilised 
by  the  heat  of  the  point  of  the  flame  :  —  unless  the  glass  is  spee- 
dily removed,  the  whole  of  the  deposit  may  vanish.  With  the 
720th  of  a  grain,  the  arsenic  being  in  the  proportion  of  about  the 
800,000th  part  of  the  liquid,  the  stains  were  much  more  decided, 
but  quite  imponderable.  With  the  100th  grain  in  one  fluid-ounce 
of  water  (the  48,000th  part),  and  the  67th  grain  in  two  fluid- 
ounces  (the  64,800th  part),  the  deposits  on  glass  were  decided 
and  characteristic;  and  it  is  at  this  point  that  the  process  begins 
to  be  safely  available  for  the  purposes  of  legal  medicine.  M. 
Villain  has  attempted  to  determine  how  many  metallic  deposits 
can  be  obtained  from  a  given  weight  of  arsenious  acid.  The 
result  at  which  he  arrived  is,  that  l-65th  part  of  a  grain  of  white 
arsenic  will  yield  on  an  average  226  metallic  deposits  of  an 
average  d  iameter  of  the  1  - 1 2th  of  an  inch.  (Jour,  de  Chimie,  1846, 
p.  611.)  The  average  weight  of  each,  therefore,  even  supposing 
there  were  no  loss,  would  be  about  the  l-15000th  part  of  a  grain. 

Reixsch's  process. —  Hugo  Reinsch  first  published  an  account 
of  this  process,  which  originated  in  an  accidental  discovery  of 
arsenic  in  muriatic  acid,  in  1843.  (See  Ann.  d'Hyg.  1843,  vol.  i. 
p.  439.)  Soon  after  the  announcement,  I  examined  the  appli- 
cation of  the  process  to  the  purposes  of  Medical  Jurisprudence, 
and  a  full  account  of  the  results  was  published  in  the  British 
and  Foreign  Medical  Review  for  July  1843,  p.  275.  It  has 
since  been  extensively  employed  in  this  country  in  medico-legal 
practice.  While  it  is  open  to  fewer  objections  than  the  process 
of  Marsh,  it  is  preferable  in  its  simplicity,  and  in  the  facility  of 
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its  application.  It  enables  the  analyst  to  trace  arsenic  to  a 
minute  degree  in  all  its  combinations,  if  we  except  arsenic  acid 
and  the  arseniates  ;  and  in  reference  to  these  compounds,  it  is 
inferior  in  delicacy  to  the  process  of  Marsh.  One  substance 
only  is  required  of  which  the  purity  must  be  guaranteed,  namely, 
the  muriatic  or  hydrochloric  acid.  (Exp.  5,  p.  385,  ante.) 
Metallic  copper,  either  in  the  form  of  freshly-polished  foil  or 
wire,  is  used  for  the  separation  of  the  metal.  The  material  best 
adapted  for  this  process  is  the  finest  copper-wire  woven  into  a 
gauze  containing  from  twelve  to  sixteen  thousand  apertures  to 
the  square  inch.  A  small  piece  of  this,  by  reason  of  the  exten- 
sive surface  presented,  will  enable  the  analyst  to  collect  a  com- 
paratively larger  proportion  of  arsenic  than  would  be  deposited 
on  the  foil.  The  arsenic  adheres  to  it  with  greater  firmness,  and 
the  gauze  will  indicate  by  a  change  of  colour  the  presence  of  the 
poison,  when  the  appearance  on  the  foil  would  be  indistinct. 

The  liquid  suspected  to  contain  arsenic  is  mixed  with  from 
one-sixth  to  one-eighth  part  of  its  volume  of  muriatic  acid  (free 
from  arsenic),  and  brought  to  the  boiling  point.  A  solid  is 
simply  boiled  in  distilled  water  containing  about  the  same 
proportion  of  acid.  When  brought  to  the  boiling  point,  about 
half  a  square  inch  of  copper  gauze  is  introduced,  and  if  arsenic  is 
present,  even  in  a  small  quantity,  this  is  indicated  by  the  copper 
acquiring  an  iron  grey  colour.  The  gauze  is  removed,  washed 
in  water  to  free  it  from  any  trace  of  acid,  —  dried  on  blotting 
paper  and  in  a  warm  current  of  air,  rolled  into  a  small  cylinder 
and  placed  in  a  dry  and  warm  reduction-tube.  Heat  is  now 
gradually  applied  to  the  cylinder  of  coated  copper,  and  the 
metallic  arsenic,  in  subliming,  is  deposited  in  a  cool  part  of  the 
tube  in  the  form  of  a  ring  of  brilliant  octahedral  crystals  of  white 
Arsenic  These  may  be  identified  by  the  microscope,  and  then 
te.-ti id  in  the  manner  described  (under  Exp.  7,  p.  386  or  p.  387). 
When  the  quantity  of  arsenic  is  small,  the  polished  copper 
merely  acquires  a  faint  greenish  blue  or  bluish  tint,  and  the 
time  required  for  the  deposit  is  materially  affected  by  the 
quantity  of  water  present,  or,  in  other  words,  the  degree  of 
dilation,  lint  one  great  advantage  is,  that  we  are  not  obliged 
to  dilute  the  liquid  in  the  experiment,  and  there  is  no  mate- 
rial lot!  of  arsenic  after  the  copper  is  introduced,  as  in  Marsh's 
process:  —  the  whole  may  be  removed  and  collected  by  the 
introduction  of  successive  portions  of  the  metal.  This  process 
is  extremely  delicate,  the  results  are  very  speedily  obtained,  and 
arc  highly  satisfactory.  Among  the  cautions  to  be  observed  are 
i  bete:  1.  Not  to  employ  too  large  a  surface  of  copper  in  the  first 
instance;  and  2.  Not  to  remove  the  copper  from  the  liquid  too 
Won.  When  the  arsenic  is  in  small  quantity,  and  the.  liquid  is 
much  diluted,  the  deposit  docs  not  take  place  sometimes  for  half 
an  hour.  If  the  copper  is  boiled  in  the  liquid  for  an  hour  or  longer, 
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it  may  acquire  a  dingy  tarnish,  in  the  ahsence  of  arsenic,  from  the 
action  of  the  acid  only  (oxychloride  of  copper).  This  is  known 
by  its  yielding  no  crystalline  sublimate  when  heated,  its  want  of 
metallic  lustre,  as  well  as  by  its  being  easily  removed  by  friction. 
Objections.  —  Certain  objections  have  been  urged  to  this  process. 
1.  Arsenic  may  be  present  in  the  muriatic  acid:  this  is  at  once 
answered  by  boiling  the  copper  in  a  mixture  of  the  muriatic  acid 
and  water  before  adding  the  suspected  liquid.  This  should 
always  be  a  preliminary  experiment.  In  the  case  of  Mrs.  Waaler 
(Durham  Winter  Assizes,  1855),  some  doubt  was  thrown  on  the 
scientific  evidence  by  reason  of  the  use  of  arsenical  muriatic 
acid.  The  discovery  of  the  impurity  was  not  made  until  after 
the  analysis  was  completed.  2.  Another  objection  is,  that  other 
metals  are  liable  to  be  deposited  on  copper  under  similar  cir- 
cumstances. This  is  the  case  with  Antimony,  whether  in  the 
state  of  chloride,  or  of  tartar-emetic;  and  it  is  not  always  easy 
to  distinguish  by  the  appearance  the  antimonial  from  the  arsenical 
deposit.  Should  the  quantity  of  antimony  be  small,  the  deposit 
is  of  a  violet  tint :  if  large,  of  an  iron-grey  colour,  resembling 
arsenic.  In  this  case  a  portion  of  the  solution  may  be  greatly 
diluted,  when  the  peculiar  violet-red  colour  of  the  antimonial  de- 
posit will  be  made  apparent.  There  is  one  answer  to  these  objec- 
tions, namely,  that  from  an  arsenical  deposit,  octahedral  crystals 
of  arsenious  acid  may  be  procured  by  slowly  heating  the  copper, 
and  the  crystals  may  be  proved  by  other  tests  to  be  those  of  white 
arsenic.  Such  a  corroboration  is  necessary,  because  the  crys- 
talline form  of  arsenious  acid  is  not  always  distinguishable  by 
the  eye  ;  and  the  antimonial  deposit  gives  a  white  amorphous 
sublimate,  which,  however,  is  quite  insoluble  in  water.  Care 
must  be  taken  not  to  mistake  minute  spherules  of  water,  mercury, 
or  muriatic  acid  for  detached  crystals  of  arsenious  acid;  and 
here  the  microscope  will  be  found  of  great  service.  The  facility 
of  applying  Reinsch's  process  renders  it  necessary  that  the  ex- 
perimentalist should  be  guarded  in  his  inferences.  It  is  not 
merely  by  the  production  of  a  deposit  on  copper  that  he  judges 
of  the  presence  of  arsenic  ;  but  by  the  conversion  of  this  deposit 
to  arsenious  acid,  demonstrable  by  its  crystalline  form  and  its 
chemical  properties.  If  a  deposit  take  place  on  copper,  and 
arsenious  acid  cannot  be  obtained  by  heating  it,  then  the  evidence 
of  its  having  been  caused  by  arsenic  is  insufficient.  Owing  to 
the  neglect  of  these  corroborative  results,  antimony  and  other 
substances  have  been  occasionally  mistaken  for  arsenic.  Bis- 
muth, silver,  mercury,  gohl,  and  platina,  are  deposited  on 
copper  from  diluted  solutions  under  similar  circumstances:  — 
the  four  last-mentioned  metals  being  rapidly  deposited  in  a  cold 
acidulated  solution.  The  deposits  of  the  three  first  metals  have 
a  silvery  white  appearance,  quite  unlike  that  of  arsenic,  and  the 
only  volatile  metal  among  them  is  mercury,  which  is  sublimed 
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in  the  form  of  bright  metallic  globules,  visible  to  the  naked  eye, 
or  by  the  aid  of  a  lens  or  microscope.  Gold  produces  a  yellowish 
or  bronze-coloured  deposit.  Platina  produces  a  deposit  like 
arsenic,  but  it  is  fixed  ;  no  sublimate  can  be  obtained  from  it. 
An  alkaline  sulphuret,  or  sulphuretted  hydrogen,  if  present,  as 
in  a  putrescent  liquid,  may  give  a  tarnish  to  copper:  but  this  is 
a  fixed  stain  of  sulphuret  of  copper.  All  objections  are  at  once 
answered  by  the  production  of  a  crystalline  sublimate,  and  the 
chemical  proofs  of  its  properties.  The  above  facts  show  that  a 
mere  deposit  or  tarnish  on  copper  cannot  be  relied  on  as  a  proof 
of  the  presence  of  arsenic. 

Delicacy  of  Reinsch's  process.  —  This  test  failed  to  detect  the 
4.000th  part  of  a  grain  of  arsenic  in  thirty  drops  of  water,  the 
dilution  being  equal  to  120,000  times  the  weight  of  the  arsenic. 
The  deposit  on  copper  commenced  with  a  purplish-coloured  film, 
when  the  quantity  of  arsenious  acid  was  equal  to  the  3,000th 
part  of  a  grain  in  thirty  drops  of  wrater,  or  under  a  dilution 
of  90,000  times  its  weight.  It  was  very  decided  with  the 
2,000th  part  of  a  grain  in  the  same  quantity  of  water,  but  in 
neither  of  these  cases  could  octahedral  crystals  of  arsenious  acid 
be  obtained  by  heating  the  copper.  The  following  experiments 
will  show  how  this  test  is  liable  to  be  affected  by  dilution :  —  The 
copper  was  coated  in  a  few  seconds,  when  boiled  in  a  solution 
containing  the  4,000th  part  of  a  grain  in  ten  drops  of  water, 
although  the  test  had  failed  to  detect  the  same  weight  of  arsenic 
in  three  times  that  quantity  of  water.  So  again,  the  2,160th 
part  of  a  grain  in  thirty  drops  of  water  gave  an  arsenical  deposit 
on  copper;  while  the  same  quantity  in  half  an  ounce  of  water, 
did  not  produce  any  change  of  colour  in  the  metal.  By  concen- 
trating a  diluted  solution  with  the  copper  immersed  in  it,  we  shall, 
sooner  or  later,  secure  a  deposit  of  the  arsenic  and  at  the  same 
time  prevent  it  from  escaping  in  vapour  as  chloride  of  arsenic. 
The  deposit  adheres  with  great  firmness  to  the  copper-gauze. 
In  examining  one  of  these  deposits  after  it  had  been  loosely 
wrapped  in  paper  for  a  period  of  nearly  fourteen  years,  I  found 
it  of  a  brownish  black  colour  and  iridescent:  the  eighth  of  a 
square  inch,  when  heated,  still  gave  a  well  marked  ring  of 
octahedral  crystals  of  arsenious  acid. 

There  can  be  no  doubt  that  Marsh's  process  will  enable  an 
operator  to  detect  a  smaller  quantity  of  arsenic  than  that  of 
Keinsch  ;  but  when  Keinsch's  process  fails  to  detect  arsenic,  it 
would  be  hardly  safe  to  trust  to  the  evidence  furnished  by  the 
process  of  Marsh  alone.  Our  law  authorities  have  not  yet  been 
inclined  to  receive  with  favour  chemical  evidence  when  it  is 
based  on  the  fiftieth  or  the  one  hundred  thousandth  part  of  a 
grain, and  the  numerous  mistakes  respecting  normal  and  cemetery 
arsenic,  which  have  owed  their  origin  to  too  great  a  reliance  on 
lianh'a  process,  are  a  justification  of  this  distrust. 
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Arsenic  in  liquids  containing  organic  matter.  —  Arsenious  acid, 
when  in  a  state  of  solution,  is  not  liable  to  be  precipitated  by  any 
animal  or  vegetable  principles,  although  all  such  substances  render 
it  less  soluble  in  water.  The  liquid  for  analysis  should  be  filtered 
through  muslin,  cotton,  or  paper,  in  order  to  separate  any  in- 
soluble matters.  Should  it  be  coloured,  this  is  of  little  moment, 
provided  it  be  clear.  If  viscid,  it  should  be  diluted  with  water 
and  boiled  with  a  small  quantity  of  muriatic  acid  ;  on  standing, 
a  deposit  may  take  place,  and  this  should  be  separated  by  a  filter. 
A  portion  of  the  original  liquid  before  boiling  should  always  be 
filtered  and  tested  for  arsenic,  in  order  to  determine  whether  any 
of  the  poison  is  present  in  a  state  of  solution. 

As  a  trial- t^st,  we  may  boil  in  a  portion  of  the  liquid,  strongly 
acidulated  with  pure  muriatic  acid,  a  small  piece  of  copper  gauze 
fixed  to  the  end  of  a  fine  and  polished  copper  wire.  In  a  few 
seconds,  if  arsenic  be  present,  the  copper  will  acquire  a  grey 
metallic  coating.  If,  after  half  an  hour,  the  copper  remain  un- 
changed, the  arsenic,  if  present,  must  be  in  extremely  minute 
proportion ;  if,  on  the  other  hand,  the  copper  be  covered  by  a 
grey  deposit,  it  should  be  dried  and  heated  in  a  reduction-tube 
in  the  manner  already  described.  From  several  such  slips  of 
copper,  or  copper  gauze,  a  quantity  of  metallic  arsenic  may  be 
procured,  sufficient,  on  reconversion  to  arsenious  acid,  to  allow 
either  of  a  solution  in  water  being  made,  to  which  all  the  liquid 
tests  may  be  applied,  or  of  its  conversion  by  nitric  acid  to  arsenic 
acid.  (Exp.  7  ante,  p.  386).  Some  organic  matter  may  be  de- 
posited in  the  meshes  of  the  gauze:  this  may  be  removed,  after 
washing  in  water,  by  warming  the  gauze  in  alcohol,  or  im- 
mersing it  in  ether  or  chloroform  :  it  should  be  again  washed  in 
water  and  dried  before  heat  is  applied  to  it.  When  much  oily 
matter  is  present,  it  is  better  to  boil  the  organic  substance  with 
diluted  muriatic  acid,  strain  the  liquid  from  it,  through  calico,  and 
filter  it  through  a  viet filter  before  introducing  the  copper  gauze. 
An  even  coating  of  arsenic  was  by  this  process  obtained  on  cop- 
per gauze  from  the  decomposed  tissue  of  the  stomach  of  a  person 
who  had  been  buried  nearly  two  years.  As  the  gauze  is  re- 
markably hygrometric,  it  always  requires  to  be  thoroughly  dried 
in  a  warm  current  of  air  before  it  is  submitted  to  heat  in  a 
reduction-tube.  The  arsenical  nature  of  the  deposit  on  copper 
must  be  then  established  by  the  microscope  and  the  tests  already 
described  (ante,  p.  398).  In  a  fine  sublimate,  derived  from 
some  hay  in  the  stomach  of  a  horse  that  had  been  killed  by 
arsenic,  I  counted  twenty-eight  distinct  crystals  of  arsenic  (ar- 
senious acid),  in  a  space  the  1 -2000th  of  an  inch  square.  The 
greater  number  of  these  crystals  had  a  diameter  of  the  1 -2000th 
of  an  inch  ;  some  distinct  octahedra,  which  had  a  diameter  less 
than  the  l-4000th  of  an  inch,  were  recognized  among  them. 

By  this  process,  the  144th  part  of  a  grain  of  arsenic  was  detected 
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in  two  fluid-drachms  of  gruel,  milk,  porter,  and  other  organic 
liquids,  in  so  many  different  experiments.  It  was  also  thus 
easily  separated  from  wine,  brandy,  the  liquid  contents  of  the 
stomach,  the  blood,  and  the  tissues  of  the  viscera.  (Brit,  and  For. 
Med.  Rev.,  July  1843,  p.  281.)  Here  our  analysis  might  be 
closed,  if  the  object  were  to  determine  only  the  presence  of  arsenic, 
since  a  case  can  rarely  occur  in  medico-legal  practice,  in  which 
it  would  be  necessary  to  extract  the  whole  of  the  poison  from  the 
contents  of  the  stomach  or  intestines,  or  from  all  parts  of  the  body. 

Another  process  for  procuring  evidence  of  the  presence  of  this 
poison  in  liquids,  consists  in  transforming  the  arsenious  acid 
to  the  state  of  sulphuret,  by  a  current  of  sulphuretted  hydrogen 
(ante,  p.  389).  The  liquid  should  be  first  boiled,  a  little  diluted 
muriatic  acid  added,  and  then  filtered  to  separate  organic  matters. 
This  object  may  be  further  accomplished  by  adding  to  the  filtered 
liquid,  when  cold,  one-third  of  its  bulk  of  alcohol,  again  filtering 
and  concentrating  the  liquid  by  evaporation.  Sulphuretted  hy-. 
drogen  gas  may  now  be  freely  passed  into  the  liquid  acidulated 
with  either  of  the  acids  mentioned.  When  the  precipitation  has 
ceased,  the  liquid  should  be  filtered,  the  precipitate  collected,  and 
dissolved  in  ammonia  to  separate  it  from  organic  matter:  it  may 
then  be  obtained  by  evaporating  the  ammonia.  That  the  yellow 
compound  is  sulphuret  of  arsenic  may  now  be  proved  by  the  tests 
elsewhere  described  (ante,  p.  390).  The  sulphur  process  succeeds 
only  when  the  quantity  of  arsenic  is  large. 

Arsenic  is  soluble  in  oil.  It  may  require  analysis  either  in  this 
state,  or  mechanically  diffused  in  fat,  butter,  tallow,  or  similar 
substances.  From  these  mixtures  it  may  be  separated  by  boiling 
them  in  a  sufficient  quantity  of  water,  with  about  one-tenth  part 
of  muriatic  acid.  The  aqueous  solution  may  then  be  freed  from 
the  oil  or  fat  by  passing  it  through  a  filter  previously  saturated 
with  water,  and  the  arsenic  obtained  by  sulphuretted  hydrogen, 
or  by  Reinsch's  process.    (Sec  ante,  p.  397.) 

Contents  of  the  stomach.  Vomited  matters. — The  contents  ofj 
the  stomach  are  often  mixed  with  lumps  of  arsenic,  which  may 
be  separated  by  throwing  those  portions  that  do  not  pass  through 
a  fiber  into  a  large  glass  of  distilled  water,  and  after  giving  to  it  ■ 
a  circular  motion,  suddenly  pouring  off  the  supernatant  liquid, 
when  the  heavy  portions  containing  arsenic  will  be  found  at  the 
bottom.  The  lumps  may  sometimes  be  left  in  the  contents  ;  theyi 
may  then  be  easily  removed,  dried  on  filtering  paper,  and  tested] 
(see  ante,  p.  385).  If  the  arsenic  has  been  taken  in  fine  powder, 
there  will  be  no  lumps,  but  it  will  probably  be  deposited  ini 
masses,  mixed  with  mucus  and  blood,  on  the  coats  of  the  organ 
in  those  parts  where  it  is  much  inflamed  and  ulcerated.  Thfll 
arsenic  in  this  state  looks  like  moistened  plaster  of  Paris,  but  id 
is  of  a  darker  colour,  and  when  examined  by  a  lens  it  is  crystal- 
line.   It  may  be  removed  on  a  spatula,  spread  in  masses  on* 
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filtering  paper,  and  slowly  dried.  As  it  dries,  the  granules  will 
detach  themselves  from  the  mass.  It  is  necessary  to  examine 
the  arsenic  carefully,  with  a  view  of  determining  whether  the 
white  particles  are  or  are  not  mixed  with  either  of  the  colouring 
matters  required  by  the  Act  of  Parliament  (ante,  p.  353), — indigo, 
or  soot.  The  microscope  should  here  be  used  for  the  examina- 
tion of  the  dried  sediment,  and  after  this  examination  it  may  be 
tested  either  by  the  reduction-test  (p.  386)  or  by  Keinsch's  process 
(p.  397).  The  suspected  particles,  or  even  the  stained  portions 
of  paper  on  which  the  organic  matter  has  become  dried,  may  be 
boiled  with  muriatic  acid  and  copper  gauze.  Mucus,  blood,  or 
even  a  layer  of  the  mucous  membrane  of  the  stomach,  may  be 
thus  easily  tested.  This  is  in  general  the  only  method  which  it 
is  now  necessary  to  employ.  By  the  use  of  numerous  tests  and 
processes,  a  witness  exposes  his  evidence  most  unnecessarily  to 
many  ingenious  objections.  It  is  sufficient  to  obtain  the  deposit  on 
copper:  to  convert  this  by  heat  to  crystallised  arsenious  acid  and 
to  test  the  sublimate.  We  thus  avoid  the  troublesome  and  com- 
plex method  of  sepai-ating  organic  matter  from  arsenic.  Care 
must  be  taken  in  examining  a  stomach  not  to  confound  pieces 
of  bread  or  lumps  of  fat  or  adipocere  with  arsenic.  Small  por- 
tions of  such  substances  appear  very  much  like  lumps  of  the 
j poison.  In  the  stomachs  of  exhumed  bodies  a  crystalline  sub- 
stance is  sometimes  found,  resembling  arsenic  in  appearance,  but 
not  in  properties.  It  is  the  ammouio-phosphate  of  magnesia 
derived  from  putrefaction. 

The  liquid  contents  may  yield  no  arsenic,  although  the  poison 
is  present.  I  have  found  solid  arsenic  spread  over  the  coats  of 
the  stomach  in  two  cases,  when  the  liquid  contents  yielded  no 
traces  of  the  poison  in  solution.  In  the  same  way  I  have  de- 
tected no  arsenic  dissolved  in  tea  when  it  was  abundant  in  the 
sediment.  (Queen  v.  Lever,  1845.)  If  none  should  be  found 
either  dissolved  in  the  contents  of  the  stomach  or  on  the  surface 
jOf  the  organ,  we  must  remove  the  inflamed  and  ulcerated  por- 
tions of  the  mucous  coat,  or  even  the  whole  of  the  stomach 
cut  into  small  pieces,  and  boil  the  cut  portions  with  diluted  mu- 
riatic acid  and  copper  for  half  an  hour.  The  liquid  may  be  then 
filtered  and  tested.  It  may  happen  that  no  arsenic  will  be  de- 
tected in  the  contents  of  the  stomach  or  vomited  matters,  until 
after  they  have  been  boiled  for  at  least  one  or  two  hours,  and  the 
organic  matter  broken  up. 

Detection  of  absorbed  arsenic  in  the  tissues.  —  When  arsenic 
cannot  be  detected  in  the  liquid  contents  of  the  stomach,  it  is 
necessary  to  examine  the  blood,  secretions,  muscles,  or  viscera  of 
the  deceased  for  that  portion  of  the  poison  which  has  been  absorbed. 
|In  most  cases  of  acute  poisoning,  arsenic  will  be  found,  but  in 
variable  quantities,  in  every  one  of  the  soft  structures  of  the  body 
— more  abundantly  in  the  organs  of  the  abdomen  than  elsewhere. 
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In  general  a  medical  witness  has  it  in  his  power  to  make  a 
selection  ;  hut  even  here  criminal  ingenuity  may  be  exerted  to 
defeat  his  evidence.  In  a  case  tried  in  France  in  1846,  the  body 
of  a  man  named  Glccc/tler,  who  was  alleged  to  have  died  from 
poison  administered  by  his  wife,  had  been  clandestinely  removed, 
and  thrown  into  the  soil  of  a  privy,  where  it  was  subsequently 
found.  The  abdomen  had  been  opened,  and  the  organs  re- 
moved, with  the  intention  of  obliterating  all  traces  of  the  criminal 
act  which  had  been  perpetrated.  The  proofs  of  criminality  rested 
entirely  upon  the  chemical  evidence,  for  the  symptoms  were  not 
well  marked.  It  was  clearly  shown  at  the  trial,  that  the  wound 
in  the  abdomen  bad  been  made  after  death  :  and  arsenic  was 
readily  extracted  from  the  soft  parts  of  the  body  in  sufficient 
quantity  to  be  weighed.  The  accused  was  convicted.  (Gas. 
Med.  Sept.  12,  1846,  726.)  From  this  account  it  will  be  per- 
ceived, that  but  for  the  process  of  detecting  arsenic  in  the  tissues, 
this  crime  must  have  passed  undetected  and  unpunished.  Ex-j 
cept  by  the  entire  destruction  of  the  body  in  a  case  of  arsenical 
poisoning, a  criminal  cannot  now  defeat  the  objects  of  a  chemical 
investigation.  Dr.  SchiifTer  met  with  a  case  in  which  an  attempt 
was  made  by  the  accused  to  destroy  the  dead  body  by  fire.  A 
woman  had  suffered  from  symptoms  of  poisoning  by  arsenic,  and 
died  in  about  eight  hours.  Notice  was  given  to  the  husband  that 
there  would  be  an  inspection  of  the  body,  and  on  the  next  night 
his  house  was  found  in  flames.  The  dead  body  of  the  wife  was  so 
burnt  that  it  could  scarcely  be  recognised.  The  stomach,  how-11 
ever,  had  not  been  entirely  destroyed,  and  in  the  shrivelled- 
remains  of  this,  some  particles  of  solid  arsenic  were  found.  The] 
facta  were  clearly  proved  against  the  husband.  (Casper,  Vier- 
teljahrschrift,  B.  i4,  H.  i.  Juli  1858,  p.  88.) 

In  the  case  of  the  Queen  v.  Hunter,  tried  at  the  Liverpool 
Spring  Assizes,  1843,  arsenic  could  not  be  detected  in  the  con-' 
tents  of  the  stomach  and  bowels  :  as  no  analysis  was  made1 
for  absorbed  arsenic  (ante,  p.  39),  the  benefit  of  the  omis-j 
sion  was  ffiven  to  the  accused  person.  In  the  case  of  the! 
Queen  v.  Thomas  (Cardiff  Summer  Assizes,  1843),  no  arsenic 
was  found  in  the  contents  of  the  stomach  and  intestines  of  one] 
of  the  deceased  persons  ;  but  the  poison  is  stated  to  have  been 
detected  in  the  liver  by  the  coarse  process  of  incineration  with.! 
nitre.  This  evidence,  although  attacked  in  cross-examination] 
on  the  ground  (now  refuted)  that  arsenic  was  a  natural  con- 
stituent of  the  body,  was  received  as  a  satisfactory  proof  of  the 
presence  of  the  poison.  There  are  few  cases  in  which  this 
brand)  of  the  analysis  should  not  he  resorted  to,  although  it  entails 
much  additional  trouble.  The  detection  of  arsenic  in  the  tissuesl 
makes  it  clear,  under  the  limitations  elsewhere  pointed  out  (ante, 
p.  62),  that  the  poison  must  have  been  introduced  during  life, 
and  that  it  has  most  probably  caused  death ;  its  detection 
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merely  in  the  contents  of  the  stomach  or  intestines,  docs  not  give 
this  absolute  proof.  Besides,  the  poison  found  in  these  contents 
is  not  that  which  has  caused  death  ;  this,  as  it  has  been  else- 
where stated,  must  be  referred  to  the  portion  of  poison  which 
has  entered  the  blood  by  absorption.  It  is  worthy  of  remark 
that  under  the  Medical  Witnesses'  Act  (6  and  7  William  IV.  c 
lxxxix.),  a  medical  practitioner  is  only  required  to  make  "an 
analysis  of  the  contents  of  the  stomach  or  intestines,"  and  for 
this  only  is  a  fee  allowed  ! 

The  processes  commonly  employed  for  the  discovery  of 
arsenic  in  the  tissues,  are  those  of  Marsh  and  Rcinsch ;  and 
I Marsh's  process  has  been  almost  universally  employed  by  con- 
jtinental  and  English  chemists.  When  an  organic  liquid,  con- 
taining arsenic,  is  placed  in  the  apparatus,  there  is  a  frothincss 
produced  which  interferes  with  the  combustion  of  the  arsenu- 
retted  hydrogen.  Various  plans  have  been  proposed  to  remove 
this  inconvenience  by  destroying  the  organic  matter,  and  pro- 
curing the  arsenic  in  a  form  convenient  for  testing.  In  1839, 
Orfila  suggested  the  deflagration  of  the  organic  matter  (brought 
to  a  state  of  dryness)  with  powdered  nitre.  He  subsequently 
advised  that  the  organic  matter,  finely  cut  up,  should  be  boiled 
in  a  weak  solution  of  potash,  and  mixed  with  twice  its  weight 
of  pure  powdered  nitre.  The  saline  residue  obtained  on  evapo- 
ration was  then  deflagrated  by  projection  in  small  quantities  in 
a  red  hot  crucible.  Another  of  his  plans  consisted  in  decom- 
posing the  organic  matter  by  strong  nitric  acid, — bringing  it 
to  the  state  of  a  dry  carbonaceous  mass, — and  acting  on  this 
by  nitro-muriatic  acid.  The  arsenic  was  subsequently  dis- 
solved by  water,  and  then  placed  in  the  apparatus.  (See  his 
Toxicologic,  18o2,  i.  p.  493.)  These  processes  occasioned  a 
great  loss  of  arsenic,  and  they  had  the  disadvantages  that  the 
presence  of  any  nitric  acid  or  a  nitrate  interfered  with  the  pro- 
duction of  arscnuretted  hydrogen.  MM.  Danger  and  Flandin 
recommended  the  complete  carbonisation  of  the  organic  matter 
by  heating  it  in  a  quantity  of  strong  sulphuric  acid  (proved  to  be 
free  from  arsenic),  equal  to  about  one-third  of  the  weight.  It 
thus  forms  a  tarry-looking  mixture,  which  should  be  brought  to 
dryness.  The  dry  carbonaceous  mass  is  then  treated  on  the  plan 
recommended  by  Orfila.  (Flandin,  Traite  des  Poisons,  i.  p.  618.) 
The  vapours  evolved  during  this  operation  are  of  the  most 
offensive  and  persistent  description. 

If  sulphuric  acid  can  be  obtained  pure,  there  is  no  doubt  that 
this  is  the  best  mode  of  carbonising  organic  matter.  The  carbo- 
naceous ash  should  not  be  too  strongly  heated  or,  as  pointed  out 
by  Blondlot,  there  will  be  a  loss  of  arsenic  (Comptes  Rendus,l  845, 
ii.  32).  It  will  be  found  better  for  the  conversion  of  the  arsenious 
I  into  arsenic  acid,  to  use  strong  nitric  in  preference  to  nitro-muri- 
!atic  acid,  as  this  will  avoid  the  volatilisation  of  arsenic  as  chlo- 
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the  residue  is  without  colour.    The  acid  residue  dissolved  in 

should  be  neutralised  by  pore  carbonate  of  potash, 
when  s^r Air.  V:     _  :  :o  dryness,  the  arseniate  of  potash  thus 
produced  (.if  arsenic  wore  present")  may  be  separated  from  the 
other  salts  bv  a  small  quantity  of  water.    This  solution  roav  he 
introduced  into  Marsh's  apparatns.    If  a  deposit  of  met:;",  s  ob- 
tained on  glass,  or  porcelain,  or  a  rins  of  metal  in  a  tube,  bv 
".oa:  :  _:       enrre:  :  .•:  gas.  these  must  be  tested  bv  the  methods 
already  suggested  ^anre.  p.  S<6\    When  Marsh's  process  is 
employed.  1  have  found  this  to  be  the  best  plan  of  rroeeedmc 
for  destroying  organic  matters  and  avoiding  a  loss  of  arsenic.  ~ 
In  the  event  of  Keinsch's  process  b.-.-.j  >e'.eetod  at  this  sta-'-e 
it  will  be  neeosary  to  reconvert  the  arsenic  acid,  obtained  to 
the  above-mentioned  carbonising  process,  t.  a.rse  •  ......      ...  rv-s 

is  effected  by  evaporating  ii  to  dryness  with  a  strong  solution  of 
sulphurous  acid. 

Fresenins  and  IV."..;  destroy  the  organic  matter  by  hydrochloric 
and  chlorate  of  potash,  and  advise  a  series  of  proceediags 
of  a  most  minute  and  elaborate  kind.  In  fact,  th  s  mode  .  •  ."  e- 
tecting  arsenic  may  be  designated  an  exhaustive  rvrocess.  It 
provides  for  the  exclusion  of  lead,  bismuth,  mercurv,  copper  tied 
antimony,  and  other  metals  ;  bat  in  than  excmdia£  manv 
bodies  which  are  never  likely  to  be  found,  it  encumber/ the  in- 
^  est -gar.  v.  ^  the  mployment  of  se  manv  chemicals,  thai  a 
question  nvght  fairly  arise  whether  arsenic  had  v.ot  beer.  acma.'.hr 
lntroduced  ii  :  th;  .  rga:  •v.atter  dnrmg  the  operation.  I  have 
known  only  oae  caw  in  which  it  has  bee:,  medieo-lecallv  em- 
ployed  in  this  country.  t:.at  of  Eoo.  v.  WlVJ<r  lV.rh.vv  ^  t  r 
Amines.  WS5\  and  there  tortnnatcly  the  proof  of  death  from 
arsenic  was  so  clearly  made  out  from'  other  tiers,  that  it  was  nT. 
necessary  to  make  mis  elaborate  mode  of  a«t«y  a  sabiect  of 
aw*1  ***^tnattQin.  The  reader  who  is  enrionv  _i\vTt  t>^*c  ^nnrr 
the  complication  of  wh^rh  »a/w>Av 


ling  to  Omla.  surpasses  all  ere- 
►rfila  ( Toxicol o<rie  i.  M5.  Ono, 
>::h  and  Rocker.  l>ie  Y;r~f- 


dihility.  will  rind  the  detail: 
-V..>r.  tplung  der  Gifte.  p. 
tungen.  1<5T.  p.  s<\ 

Rc:n.«ch'f  process. —  I  have  found  that  Rrimsch't  nrnrysa  with- 
out any  preliminary  carbonisation,  it  well  adapted  for  t  he  *era- 
ration  of  absorbed  aVs-. :  1  ha-*  e  by  it  separated  arsenic  from 
all  the  orpins  of  the  body,  excepting  the  braia  and  mine!  marrow. 
The  organ  suspected  to  contain  deposited  arsenic,  is  cat  into  dm  I 
thimuu  pieces.  It  is  then  digested  at  a  gentle  heat,  with  a  mix- 
ture of  one  part  by  measure  of  muriatic  acid  ( proved  to  be 


tllktAi  process  for  the  tissues. 


407 


turc  of  the  organ  is  broken  up,  a  piece  of  copper  gauze, 
at  the  end  of  a  fine  and  polished  copper  wire,  is  put  into  the 
Teasel,  and  the  liquid  brought  to  the  boiling  point.  If  no  deposit 
taken  place  in  a  few  minutes,  a  little  more  muriatic  acid  may  be 
faded  If  after  half  an  hour,  there  is  no  change  of  colour  in  the 
wire  or  gauze,  there  is  probably  no  arsenic  present.  The  liquid 
may  now  be  boiled  down  on  the  copper,  and  the  metal  again 
■ashed  and  examined.  The  quantity  of  gauze  used  must  be 
small,  until  there  is  clear  evidence  of  a  free  deposit,  and  then  a 
number  of  pieces  may  be  successively  added  until  the  arsenic 
(■<■;>  -:■-  to  be  deposited.  The  pieces  of  gauze  which  are  coated, 
should  be  well  washed  in  water,  and  if  necessary  in  alcohol,  to 
separate  adhering  organic  matter.  They  may  then  be  tested  for 
arsenic  by  the  processes  already  described.  The  only  precaution 
required  here,  is  that  the  muriatic  acid  should  be  pure.  The 
water,  the  copper,  the  acid,  and  the  vessel,  may  be  tested  for 
arsenic  before  the  addition  of  the  substance  supposed  to  con- 
tain it. 

In  January  1852,  six  ounces  of  a  thick  turbid  fluid  were  taken 
from  the  stomach  of  a  dog  supposed  to  have  been  poisoned.  As 
■ere  MM  no  poison  present,— the  copper-gauze  remaining  un- 
changed in  colour,  five  drops  of  a  solution  of  white  arsenic,  equi- 
valent to  (-06)  six-hundredths  of  a  grain  of  the  poison,  were  put 
into  the  mixture,  and  the  whole  was  well  stirred.  In  ten  minutes 
the  copper  was  coated  of  a  steel-blue  colour,  and  crystals  were 
obtained  from  it  by  heat.  The  16th  part  of  a  grain  of  arsenic 
was  here  detected,  in  about  forty  thousand  times  its  weight  of 
a  complex  organic  liquid. 

Sometimes  the  red  colour  of  the  copper  is  seen,  owing  to  the 
thinness  of  the  arsenical  deposit.  In  all  cases  it  is  advisable  to 
dry  the  gauze,  to  heat  a  portion  of  it  in  a  reduction-tube,  and 
examine  the  sublimate,  if  any,  by  the  microscope,  before  giving 
an  opinion  that  arsenic  is  absent. 

Either  of  these  processes  will  enable  the  analyst  to  separate 
arsenic  from  the  tissues.  By  Marsh's  process  he  can  accumulate 
in  a  porcelain  capsule,  in  a  state  convenient  for  testing,  any 
number  of  metallic  deposits.  In  reference  to  Reinsch's  process, 
so  1000  as  the  copper  is  covered  by  arsenic,  the  chemical  effect 
ceases  :  the  use  of  gauze  allows  the  operator  to  concentrate  a 
large  quantify  of  arsenic  in  a  small  space.  This  yields  a  ring  of 
crystals  sufficient  for  testing,  or  it  may  be  made  so  by  heating  a 
number  of  pieces  successively.  There  can  be  no  doubt  that 
Reinsch's  process  is  the  most  simple,  and  the  least  open  to  objec- 
tion in  respect  to  the  casual  introduction  of  arsenic,  as  neither 
zinc  nor  sulphuric  acid  is  required.  It  has  also  this  advantage  : 
while  searching  for  arsenic  in  the  tissues,  it  enables  the  operator 
to  discover  and  separate  at  the  same  time  both  mercury  and 
antimony,  without  interfering  with  the  search  for  arsenic. 
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There  is  no  doubt  that  a  portion  of  arsenic  is  lost  by  either 
process,  and  from  the  researches  of  Dr.  Geoghegan,  it  appears 
that  but  little  more  than  one-half  of  the  arsenic  deposited  on 
copper  in  Reinsch's  process  can  be  reobtained  by  sublimation 
in  the  crystalline  state  (Dublin  Quarterly  Journal,  Feb.  1851), 
the  rest  being  retained  as  arsenuret  of  copper.  So  in  the  com- 
bustion of  arsenuretted  hydrogen  in  Marsh's  process,  there  is 
an  unavoidable  loss  of  arsenic  on  each  occasion  that  the  jet  is 
opened.  Either  process  is,  however,  so  delicate,  that  even  mak- 
ing due  allowance  for  loss  of  the  poison,  the  arsenic  will  be 
easily  revealed  when  forming  not  more  than  from  the  l-150th 
to  the  200th  part  of  a  grain,  and  this  is  itself  a  point  of  delicacy 
in  analysis  which,  when  the  issues  of  life  and  death  are  involved, 
might  almost  suffice  to  justify  a  reasonable  distrust  of  the  resources 
of  science.  Orfila  professed  to  have  detected  the  2,000,000th 
of  a  grain  by  Marsh's  process,  but  the  smallest  quantity  on  which 
he  ever  ventured  to  give  evidence  before  a  legal  tribunal  was  in 
the  well-known  case  of  Madame  Laffarge.  His  evidence,  how- 
ever, was  strongly  objected  to.  He  admitted  that  the  quan- 
tity which  he  obtained  from  the  body  of  the  deceased  was  too 
small  to  be  weighed,  but  estimated  it  roughly  at  half  a  milli- 
gramme, i.  e.  about  the  one  hundred  and  thirtieth  part  of  a  grain  ! 
In  this  country,  I  am  not  aware  that  chemical  evidence  of  -the 
presence  of  arsenic  in  a  dead  body  has  ever  been  based  on  a 
smaller  quantity  than  in  the  case  of  Margaret  Wishart.  Dr. 
Christison  did  not  detect  more  than  the  one-fortieth  part  of  a 
grain  of  arsenic  in  the  coats  of  the  stomach;  but  this  was  deemed 
sufficient  chemical  evidence,  and  the  prisoner  was  condemned 
and  executed.  (Edin.  Med.  and  Surg.  Journ.  xxvi.  23.)  The 
smallest  quantity  on  which  I  have  had  occasion  to  give  evidence 
in  criminal  trials,  was  from  half  a  grain  to  a  grain,  estimated  as 
the  quantity  actually  obtained  in  crystals  from  the  stomach, 
intestines,  and  tissues.  (Beg.  v.  Chesliam,  Essex  Lent  Assizes, 
1851,  and  Beg.  v.  Bacon,  Lincoln  Autumn  Assizes,  1857.)  In 
these  two  cases,  the  accused  were  tried  and  convicted  on  the 
charge  of  administering  poison  with  intent  to  murder.  The 
cause  of  death  was  not  here  at  issue. 

Nevertheless  there  is  a  strong  prejudice  among  lawyers  that 
the  chemical  evidence  is  defective  unless  the  quantity  found  is 
sufficient  to  cause  death.  The  irrelevancy  and  the  absurdity  of 
such  a  proposition,  in  a  medical  point  of  view,  has  been  elsewhere 
pointed  out  (ante,  p.  197).  It  would  be  just  as  reasonable,  in  a 
case  in  which  a  man  has  been  killed  by  a  discharge  of  small  shot, 
to  insist  upon  a  failure  of  proof  of  the  cause  of  death,  because 
only  a  single  pellet  has  been  found  on  the  body.  The  value  of 
chemical  evidence  does  not  depend  on  the  discovery  of  any  par- 
ticular quantity  o(  poison  in  the  stomach, — it  is  merely  necessary 
that  the  evidence  of  its  presence  should  be  clear,  distinct,  con- 
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elusive,  and  satisfactory.  At  the  same  time  a  reasonable  objec- 
tion may  be  taken  to  a  dogmatic  reliance  upon  the  alleged 
discovery  in  a  dead  body  of  minute  fractional  portions  of  a 
grain ;  and  considering  the  great  liability  to  fallacy  from  the 
accidental  presence  of  arsenic  in  the  articles  used,  the  chemical 
evidence  in  the  case  of  Laffarge  was  of  a  most  unsatisfactory 
kind,  and  should  have  been  rejected  by  the  Court.  No  man  with 
any  respect  for  his  character,  or  for  the  common  sense  of  a  jury, 
would  base  chemical  evidence  on  the  thousandth,  or  less  tban 
the  thousandth  part  of  a  grain  of  poison  in  a  case  of  life  and 
death:  although  he  may  make  use  of  his  alleged  power  to  detect 
this,  or  even  a  smaller  quantity,  for  the  purpose  of  procuring  the 
acquittal  of  a  notorious  criminal. 

Quantitative  analysis. —  The  quantity  of  arsenic  met  with 
in  a  free  state  in  the  stomach  and  bowels  after  death,  is  subject  to 
great  variation.  The  quantity  found  has  varied  from  half  a 
grain  to  two  ounces,  or  960  grains  (see  ante,  p.  361).  The  cir- 
cumstances which  affect  this  quantity  have  been  elsewhere  con- 
sidered (ante,  p.  183).  In  dealing  with  a  liquid  article  of  food  or 
with  the  contents  of  a  stomach,  assuming  that  the  arsenic  is 
dissolved,  we  pursue  the  same  plan.  In  some  cases  solid  arsenic, 
in  lumps  or  powder,  may  be  separated  by  washing  from  the  con- 
tents. In  this  case  we  simply  collect  it,  dry  it,  and  weigh  it. 
A  measured  portion  (one-fourth  or  one  sixth)  of  the  liquid  should 
be  acidulated  with  diluted  muriatic  acid,  boiled  and  filtered.  A 
current  of  sulphuretted  hydrogen  may  now  be  passed  into  it, 
until  there  is  no  longer  any  precipitation.  The  liquid  should  be 
again  boiled,  and  the  precipitated  sulphuret  of  arsenic  collected 
by  decantation  or  on  a  filter,  and  thoroughly  washed.  While 
still  moist,  it  may  be  dissolved  in  ammonia,  and  the  ammoniacal 
liquid  filtered  into  a  balanced  capsule,  from  which  the  ammonia 
may  be  driven  off  by  evaporation.  The  sulphuret  of  arsenic  dried 
at  212°  may  now  be  weighed,  and  as  every  hundred  grains  of 
sulphuret  represent  eighty  grains  of  white  arsenic  (100  :  80*4), 
the  quantity  of  the  latter  may  be  found  sufficiently  close  for 
practical  purposes  in  multiplying  the  weight  of  the  precipitate 
by  4  and  dividing  the  product  by  5. 

When  we  are  dealing  with  the  tissues,  the  quantity  of 
arsenic  is  generally  too  small  for  the  application  of  this  method. 
In  all  cases  the  deposited  arsenic  is  in  very  small  proportions 
(ante,  p.  35),  rarely  exceeding  a  few  grains  in  an  organ  like  the 
liver  weighing  four  or  five  pounds  ;  and  according  to  Flandin, 
although  this  statement  is  not  in  accordance  with  the  experience 
of  others,  nine-tenths  of  the  deposited  arsenic  are  found  in  the 
liver,  the  other  tenth  being  unequally  diffused  through  the 
other  organs.  (Op.  cit.  i.  564.)  As  a  general  rule,  the  liver 
will  be  found  to  contain  the  largest  proportion,  and  next  to  this 
the  spleen  and  kidneys,  the  heart  and  muscles  containing  the 
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smallest  proportion.  I  have  sometimes  found  none  in  the  liver, 
while  it  has  been  present  in  the  other  organs,  and  even  in  the 
bile  contained  in  the  gall  bladder. 

In  order  to  determine  the  proportion  of  absorbed  arsenic  in  an 
organ  (e.g.  the  liver),  which  under  any  circumstance  can  be 
done  only  approximately  ;  we  take  a  weighed  quantity  (four 
ounces),  slice  it  and  treat  it  by  Reinsch's  process  (ante,  p.  397), 
separate  the  whole  of  the  arsenic  by  copper  gauze,  and  deter- 
mine or  estimate  the  weight  of  the  sublimates  obtained — doubling 
this  weight  to  allow  for  the  unavoidable  loss,  and  calculating, 
from  the  quantity  found  in  four  ounces,  the  quantity  diffused 
through  the  whole  of  the  liver.  Another  portion  of  liver  may  be 
examined,  if  necessary,  to  correct  the  result.  I  believe  that  the 
quantity  thus  determined  is  always  below  the  amount  actually 
present.  Some  prefer  the  determination  of  the  quantity  from  a 
given  weight,  by  passing  the  arsenuretted  hydrogen,  generated 
in  Marsh's  apparatus  (by  the  process  described  ante,  p.  392), 
into  a  weak  so'ution  of  neutral  nitrate  of  silver,  until  there  is 
no  longer  any  blackening.  The  arsenic  is  here  supposed  to  be 
converted  entirely  to  arsenic  acid;  the  surplus  silver  is  cautiously 
removed  by  hydrochloric  acid,  and  after  filtration  and  evaporation 
to  dryness,  the  arsenic  is  precipitated  from  the  residue  dissolved 
in  water  by  sulphuretted  hydrogen.  (Orfila,  Op.  cit.  i.  173.) 
Another  plan  consists  in  passing  the  arsenuretted  hydrogen 
through  a  tube  of  infusible  glass,  dipping  into  a  solution  of 
chloride  of  gold,  and  when  air  is  expelled,  applying  heat  to  the 
tube.  Metallic  arsenic  is  deposited,  and  any  portion  of  gas 
which  escapes  decomposition  is  collected  and  dissolved  in  the 
solution  of  gold  which  it  decomposes.  (Orfila,  i.  p.  512.)  The 
quantity  thus  obtained  is  determined  by  a  process  similar  to  that 
above  mentioned.  In  pursuing  these  methods,  there  may  be  a 
loss  of  arsenic  in  carbonising  and  heating  to  dryness  the  organic 
matter  with  sulphuric  acid;  a  portion  of  arsenic  is  liable  to  be 
separated  and  deposited  in  the  apparatus  used  ;  and  it  is  not 
improbable  that  a  portion  combines  with  the  reduced  silver  and 
gold. 
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CHAPTER  24. 

NON-DETECTION  OF  ARSENIC  —  PARTIAL  OR  ENTIRE  ELIMINATION 
OF  THE  POISON  NORMAL  ARSENIC  ARSENIC  NOT  A  CON- 
STITUENT OF  THE  HUMAN   BODY  ARSENIC  IN  ARTICLES  OF 

FOOD  —  IN     SEED-CORN          ITS     DETECTION     IN  EXHUMED 

BODIES  AFTER  MANY  YEARS  —  INFERENCE  OF   DEATH  FROM 

POISON    IN    SUCH    CASES  CEMETERY-ARSENIC  —  BURIAL  OF 

BODIES  IN  ARSENICAL  EARTH  EVIDENCE  FROM  THE  ANALYSIS 

OF  EARTH  —  PRESERVATIVE  EFFECTS  OF  ARSENIC. 

Non-detection  of  arsenic. — It  is  an  important  medico-legal 
fact,  that  in  many  undoubted  instances  of  arsenical  poisoning,  not 
a  trace  of  the  poison  can  be  found  in  the  stomach  or  its  contents. 
Several  of  these  cases  have  occurred  within  my  knowledge. 
In  one,  a  girl  took  an  ounce  of  the  poison,  and  died  in  seventeen 
hours  :  there  was  much  vomiting  and  purging,  and  the  stomach- 
pump  was  used, — facts  that  might  sufficiently  account  for  the 
non-detection  of  poison  in  the  body.  In  a  second,  nearly  two 
ounces  of  arsenic  were  swallowed,  and  the  person  died  in  eight 
hours.  No  arsenic  was  discovered  in  the  stomach.  Even  when 
there  has  been  no  vomiting  and  purging,  the  poison  is  not  always 
found,  but  then  the  dose  is  generally  small.  Thus,  in  a  case 
referred  to  me  by  Mr.  Veasy,  no  arsenic  could  be  detected  in  the 
stomach,  duodenum,  or  their  contents,  although  the  patient  had 
had  neither  vomiting  nor  purging.  Reasons  have  been  already 
assigned  for  the  non-discovery  of  the  poison  (see  ante,  p.  38  and 
185). 

It  is  important,  in  reference  to  absorbed  arsenic  in  the  tissues, 
to  observe,  that  the  poison  may  be  found  in  them  even  at 
an  early  period,  when  it  is  either  absent  or  only  doubtfully  pre- 
sent in  other  parts.  In  a  case  referred  to  me  by  Mr.  Gell, 
coroner  for  Sussex,  in  May,  1854,  the  deceased  Burton  died 
within  four  hours  after  he  had  been  attacked  with  symptoms  of 
poisoning  by  arsenic.  Arsenic  was  found  in  small  quantity  in 
the  stomach  ;  but  it  was  also  detected  in  the  liver  and  spleen 
(ante,  p.  35).  The  precise  time  at  which  the  poison  was  taken 
could  not  be  determined  ;  but  the  fact  mentioned  shows  that  its 
deposition  in  the  tissues  takes  place  very  rapidly.  In  the  cases 
of  the  Atlee  family,  referred  to  me  by  Mr.  Carter,  coroner  for 
Surrey,  in  January,  1854,  the  body  of  the  mother  was  exhumed 
after  a  month.  Arsenic  was  not  found  in  the  stomach  or  bowels ; 
but  it  was  readily  detected  in  a  small  portion  of  the  liver.  The 
poison  had  probably  been  taken  several  days  before  death.  This 
fact  is  of  considerable  importance  in  relation  to  a  medical 
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opinion  of  the  presence  or  absence  of  poison  in  a  dead  body.  It 
is  very  commonly  the  practice  to  confine  an  analysis  to  the 
stomach  and  bowels  only  ;  and  when  no  poison  is  found  therein, 
to  report  that  no  poison  exists  in  the  body,  and  to  refer  death  to 
natural  causes.  It  is  clear,  however,  from  the  above  case,  that 
such  an  opinion  might  be  erroneous  unless  the  liver  or  spleen 
had  undergone  a  chemical  examination.  In  reserving  viscera 
for  analysis,  a  portion  of  the  liver  should  therefore  always  be 
examined.  It  need  hardly  be  observed  that  in  these  analyses  the 
organs  should  be  separately  examined.  The  detection  of  arsenic 
in  many  and  different  parts  of  the  body  often  furnishes  im- 
portant information  regarding  the  time  at  which  the  poison  was 
taken.  The  stomach  should  be  examined  separately  from  the 
intestines  ;  and  among  the  intestines,  it  is  desirable  to  make  dis- 
tinct analyses  of  the  duodenum  and  the  rectum.  The  liver, 
heart,  spleen,  and  kidneys  should  each  be  examined  separately 
if  they  have  not  been  placed  in  contact  with  each  other,  or  in 
contact  with  the  stomach.  When  the  quantity  of  poison  is 
small  (as  indicated  by  trial-tests),  or  but  small  portions  of  the 
organs  can  be  obtained,  then  it  may  be  proper  to  combine  dif- 
ferent viscera  in  one  analysis.  In  an  important  case,  which  was 
the  subject  of  a  criminal  trial,  the  stomach,  intestines,  liver, 
spleen,  and  other  organs,  were,  as  I  am  informed,  associated  in 
one  mass.  This  gave  much  less  trouble  to  the  operators  ;  but 
although  arsenic  was  found  in  small  quantity,  it  was  impossible 
to  fix  upon  the  organ  which  had  contained  it,  or  even  to  state 
with  certainty  that  it  had  not  been  accidentally  introduced  in 
the  materials  employed  in  the  investigation. 

If  the  person  has  lived  fifteen  or  sixteen  days  after  having 
taken  the  poison,  no  trace  of  arsenic  may  be  found  in  the  sto- 
mach, bowels,  tissues,  or  in  any  part  of  the  body.  Orrila  had 
expressed  this  opinion  from  his  experiments  on  animals  ;  its 
correctness  has  been  strikingly  confirmed  by  the  case  of  Dr. 
Alexander,  who  died  in  sixteen  days  from  a  dose  of  arsenic 
taken  by  mistake  in  arrow-root.  Dr.  Geoghegan,  who  was 
deputed  to  make  an  analysis  of  the  stomach,  and  other  viscera, 
found  no  trace  of  the  poison,  either  absorbed  or  unabsorbed,  in 
any  part  of  the  body  which  he  examined.  (See  Med.  Times  and 
Gazette,  April  18, 1857,  p. 389  and  p.  40;  also  ante,  pp.  38,  40.) 

A  case  occurred  in  France  which  clearly  shows  the  great  im- 
portance attached  to  this  part  of  the  analysis.  A  woman  was 
accused  of  having  destroyed  her  husband  by  arsenic.  The  wit- 
nesses who  had  the  investigation  of  the  case,  detected  arsenic  in 
the  liquid  contents  of  the  stomach  in  well-marked  quantity  ;  but 
they  omitted  to  extend  the  analysis  to  the  tissues.  The  parties 
who  were  required  to  express  an  opinion  of  the  cause  of  death 
from  the  medical  facts,  declared  that  the  proofs  of  death  from 
arsenic  were  insufficient,  because,  in  order  to  justify  this  infer- 
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ence,  the  poison  should  be  detected  in  the  tissues  of  the  body. 
The  counsel  in  defence  contended  that  the  proof  of  poison  had 
failed,  and  the  jury  acquitted  the  prisoner.  (Gaz.  Med.  3  Jan- 
vier 1846,  p.  18.)  It  is  very  true  that  in  an  unknown  case  the 
presence  of  arsenic  in  the  contents  of  the  stomach  may  not  be  an 
absolute  proof  of  death  from  this  poison,  unless  there  be  at  the 
same  time  some  confirmatory  evidence  from  symptoms  and  ap- 
pearances ;  yet,  when  these  exist,  the  omission  to  examine  the 
tissues  cannot  be  fairly  urged  as  an  objection  to  the  medical 
opinion  of  death  from  poison.  On  these  occasions  the  proof  that 
death  was  caused  by  arsenic,  must  rest  upon  the  evidence  from 
symptoms  and  appearances,  as  well  as  on  the  moral  circum- 
stances of  the  case.  On  the  other  hand,  when  arsenic  is  dis- 
covered either  in  a  free  state  in  the  stomach,  or  in  an  absorbed 
state  in  the  tissues,  a  presumption  may  arise,  that  if  not 
casually  introduced  during  the  chemical  analysis,  its  pre- 
sence may  admit  of  explanation  without  reference  to  a  criminal 
charge. 

Normal  arsenic. — Arsenic  not  a  constituent  of  the  human  body? 

 In  the  year  1838,  Orfila  announced  from  his  experiments  that 

arsenic  was  a  natural  constituent  of  the  human  body,  existing 
especially  in  the  bones,  and  also  probably  in  the  muscular  sys- 
tem. (Ann.  d'Hyg.  1839,  ii.  p.  467.)  This  statement  was 
confirmed  by  M.  Devergie  (Ann.  d'Hyg.  1840,  p.  154),  and 
rules  were  given  by  these  chemists  to  distinguish  normal  arsenic 
from  that  which  had  been  taken  as  a  poison  !  The  experiments 
of  many  English  chemists,  as  well  as  those  performed  before  the 
Academy  of  France  by  M.  Orfila  himself,  have  shown  that 
arsenic  does  not  naturally  exist  in  any  part  of  the  animal  body, 
and  that  there  must  have  been  a  fallacy  in  his  early  experi- 
ments.   The  following  is  an  extract  from  the  report  published 

by  Orfila  :  "  (Experiences  pour  rechercher  Yarsenic  dans  le  corps 

de  Chomme  a  Vetat  normal.)  Dans  douze  experiences  faitespar  les 
commissaires  avec  la  chair  musculaire,  avec  des  os  plus  oumoins 
calcines  et  traites  tantot  par  l'acide  chlorhydrique  a  l'air  libre  ou 
en  vaisseaux  clos,  et  avec  du  bouillon  de  beeuf,  on  n'a  jamais 
obtenu  d'arsenic  (arsenic  normal)."  (Rapport  de  1' Academic 
Rovale  de  Medecine,  &c.  par  M.  Orfila,  1841,  p.  45.)  M. 
Flandin  showed  that  the  effect  mistaken  by  Orfila  and  Devergie 
for  that  of  arsenic,  probably  arose  from  the  presence  of  phosphite 
and  sulphite  of  ammonia  mixed  with  animal  matter.  (Op. 
cit.  i.  617.)  (For  a  full  statement  of  the  facts,  see  Flandin, 
i.  728.)  If  arsenic  were  a  normal  constituent  of  bone,  the  pro- 
cess of  incineration  would  probably  remove  it.  M.  Legrip  states 
that  he  has  found  what  he  thought  was  arsenic  by  dissolving 
bone  in  diluted  muriatic  acid  (Journal  de  Chimie,  Mai  1847, 
p.  261.)  ;  but  assuming  that  it  was  arsenic,  it  was  most  pro- 
bably contained  in  one  of  the  acids  used.    It  was  only  after 
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incineration  that  Orfila  professed  to  have  discovered  arsenic  in 
bone.  In  1840,  a  man  was  condemned  to  death  in  France  on  a 
charge  of  murder  by  poison  ten  years  after  the  perpetration  of  the 
alleged  crime.  The  chemical  evidence  against  him  was  derived 
from  an  analysis  of  some  of  the  bones  of  the  deceased,  in  which 
arsenic  was  reported  to  be  present  by  certain  provincial  prac- 
titioners, as  well  as  by  Orfila!  (Journal  de  Chimie  Medieale, 
Fevrier  1847,  p.  82.)  If  it  were  proved  that  arsenic  existed 
naturally  in  bones,  the  discovery  of  it  in  this  instance  could  not 
be  said  to  have  furnished  evidence  of  the  corpus  delicti ;  for  by 
what  intelligible  rules  could  normal  arsenic  be  distinguished 
from  the  minute  portion  taken  into  the  system  by  absorption  ? 
Arsenic,  when  taken  as  a  poison,  sometimes  enters  into,  and  is 
deposited  in  bones,  and  it  may  be  there  detected  (see  ante, 
p.  46). 

It  is  singular  how  long  an  error  in  medical  jurisprudence, 
when  once  diffused  on  high  authority,  will  continue  to  find  circu- 
lation, although  the  experiments  upon  which  it  was  based  may 
have  been  long  since  refuted.  The  refutation  of  Orfila's  opinion 
that  arsenic  existed  as  a  natural  constituent  of  bone,  took  place 
in  1841  ;  but  few  cases  of  poisoning  by  arsenic  even  now  come 
to  trial  in  which  the  most  ingenious  objections,  founded  upon  his 
first  and  incorrect  experiments,  are  not  urged  to  the  chemical 
evidence  of  the  presence  of  this  poison.  Rightly  or  wrongly, 
applicable  or  inapplicable,  they  are  invariably  raised  by  a  coun- 
sel in  defence.  (See  case  of"  Reg.  v.  Richardson,  Med.  Gaz. 
xxxvii.  919.)  In  one  instance  in  which  I  was  called  upon  to 
give  evidence,  where  about  five  grains  of  solid  arsenic  were 
found  lying  on  the  mucous  membrane  of  the  stomach,  Or- 
iila's  view,  that  arsenic  was  a  natural  constituent  of  the 
tissues,  was  opposed  to  the  chemical  evidence.  The  in- 
applicability of  the  objection  in  this  case  was  immediately 
made  evident  by  the  judge  asking  the  question,  whether 
it  was  possible  for  a  human  being  to  generate  sponta- 
neously in  the  cavity  and  upon  the  surface  of  his  stomach,  five 
grains  of  solid  arsenic  !  In  the  case  of  Gilmour  (Edinburgh, 
Jan.  1844),  Dr.  Christison  very  properly  said,  in  answer  to  an 
objection  taken  to  his  evidence  on  the  detection  of  arsenic  in 
the  liver,  "  that  it  was  no  constituent  part  of  the  human  body, 
and  was  not  formed  in  it.  The  individual  (Orfila)  who  first 
promulgated  this  theory,  only  argues  now  that  small  quantities 
are  found  in  the  bones  ;  but  in  three  several  experiments  before 
the  Academy  in  Paris,  he  was  unable  to  show  it."  Even  if 
arsenic  existed  naturally  in  bone,  bones  are  either  not  analysed, 
or  they  are  not  made  the  sole  bases  of  chemical  evidence. 
(See  Lehmann's  Physiological  Chemistry,  vol.  i.  p.  449.) 

Arsenic  in  articles  of  food.  —  The  detection  of  the  poison  in 
small  quantity  in  the  body  may  be  assigned  to  the  accidental 
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presence  of  arsenic  in  food  or  medicine  which  the  deceased 
may  have  taken.  The  muriatic  add  which  is  used  in  making 
unfermented  bread  occasionally  contains  arsenic.  Vinegar  pre- 
pared by  the  distillation  of  acetate  of  soda  with  arsenical  sul- 
phuric acid  sometimes  contains  it.  The  proportion  of  metallic 
arsenic  found  in  vinegar  was  the  l-2200th  part,  or  less  than 
seven  grains  to  thirty-five  ounces.  (Journal  de  Chimie,  1846, 
p.  330.)  It  was,  however,  of  such  a  strength  that  it  would  re- 
quire dilution  with  five  or  six  parts  of  water  before  it  would  be 
employed  for  culinary  or  alimentary  purposes  :  hence  the  quan- 
tity of  arsenic  present  was  insufficient  to  produce  injurious  con- 
sequences, or  to  interfere  with  the  inferences  from  a  chemical 
analysis,  except  when  imponderable  traces  are  relied  upon. 

It  has  been  suggested  that  a/am,  used  in  the  making  of  bread, 
may  sometimes  contain  arsenic  as  an  impurity,  and  the  poison 
thus  conveyed  into  the  body  in  an  ordinary  article  of  food. 
The  alum  of  this  country  does  not  usually  contain  arsenic  ;  and 
when  present,  as  arsenic  does  not  accumulate,  it  would  require 
an  enormous  quantity  of  bread,  recently  eaten,  to  leave  a  per- 
ceptible trace  in  the  body.  A  more  important  suggestion  is,  that 
flour  is  sometimes  put  into  sacks  which  have  had  arsenic  in 
them  for  the  purpose  of  steeping  corn,  or  corn  steeped  in  arsenic 
may  have  been  accidentally  mixed  with  unsteeped  corn.  The 
circumstances,  however,  surrounding  the  case,  generally  furnish 
an  explanation  of  the  facts. 

Seed-corn  is  often  soaked  in  a  solution  of  arsenious  acid  in 
order  to  destroy  the  spores  of  the  fungi  producing  smut:  it  might 
be  supposed  that  some  of  the  poison  would  exist  in  the  crop,  and 
when  eaten  as  bread  might  slowly  impregnate  the  system.  This 
question  has  not  escaped  the  notice  of  chemists.  M.  Audouard 
states  that  he  detected  arsenic  in  the  crop  of  corn  when  the  seeds 
had  been  previously  soaked  in  a  solution  of  arsenious  acid.  The 
poison  was,  however,  in  verv  minute  quantity.  On  the  other 
hand,  M.  Girardin,  by  a  satisfactory  series  of  experiments,  has 
proved  that  there  is  no  detectable  quantity  of  arsenic  in  corn 
under  the  circumstances.  In  some  of  his  experiments  he  used 
more  than  four  pounds  of  corn,  and  he  could  not  discover  in 
this  large  quantity  the  least  trace  of  arsenic.  (Annuaire  de 
Chimie,  1846,  686.)  This  question  must  therefore  be  considered 
as  settled  in  the  negative.  Independently  of  these  facts,  it 
must  be  remembered  that  arsenic  is  not  an  accumulative  poison, 
that  when  taken  in  minute  quantities,  whatever  the  source,  it  is 
eliminated  as  fast  as  it  is  received  (p.  366,  ante). 

The  smalt,  which  is  used  to  give  a  blue  colour  to  white 
starch,  contains  arsenic,  derived  from  the  cobalt  ores  with 
which  it  is  prepared.  In  the  case  of  Wooler  (Durham  Winter 
Assizes,  1855),  a  small  quantity  of  arsenic  was  found  in 
the  wadding  covering  the  piston  of  an  enema  apparatus.  The 
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deceased  had  had  injections  of  starch  during  her  illness  ;  and  in 
the  desire  to  account  innocently  for  the  presence  of  this  arsenic, 
the  late  Mr.  Serjeant  Wilkin s  suggested  to  me,  subsequently  to 
the  trial,  that  it  might  have  been  derived  from  this  source.  I 
procured  some  of  the  starch  supplied  for  the  use  of  the  deceased, 
and  found  that  it  was  white,  without  any  of  the  usual  colouring, 
and  that  it  contained  no  arsenic. 

A  singular  question  arose,  on  the  trial  of  Laffarge.  in  reference 
to  the  supposed  transference  of  arsenic  to  the  living  body.  The 
quantity  of  absorbed  arsenic  extracted  from  the  body  of  the 
deceased  was  estimated  not  to  have  exceeded  the  one  hundred 
and  thirtieth  partof  a  grain!  ("0077  gr.)  The  deceased  Laffarge 
was  a  smelter  of  iron,  and  as  iron  frequently  contains  traces 
of  arsenic,  it  was  ingeniously  suggested  in  the  defence  that 
this  small  portion  of  arsenic  might  have  been  absorbed  into  his 
body  in  a  state  of  vapour  during  his  attendance  at  the  forges, 
and  would  thus  account  for  the  minute  portion  of  poison 
detected  by  Orfila.  It  turned  out,  however,  that  deceased  had 
not  been  near  the  forges  for  a  month  before  the  fatal  symptoms 
appeared  :  therefore,  as  the  effects  were  not  likely  to  remain 
dormant,  the  poison  could  not  be  referred  to  this  source.  On 
the  assumption  that,  according  to  the  researches  of  M.  Walchner, 
the  oxides  of  iron  always  contain  arsenic,  it  has  been  sup- 
posed that  the  poison  might  find  its  way  into  the  body  by  the 
employment  of  the  hydrated  oxide  of  this  metal  as  an  antidote 
in  cases  of  arsenical  poisoning.  An  attempt  was  also  made  to 
account  for  the  arsenic  found  in  the  body  of  Laffarge  on  this 
ground.  I  have  examined  several  specimens  of  the  artificial 
oxides  of  iron  by  the  processes  of  Marsh  and  Reinsch,  without 
detecting  any  trace  of  arsenic.  This  exception  to  chemical  evi- 
dence appears  to  me  to  be  inadmissible.  In  Laffurge's  case,  a 
much  better  objection  would  have  been,  that  the  employment  of 
large  quantities  of  nitric  acid  and  nitre  in  an  iron  vessel,  in 
stewing  down  the  whole  body  of  the  deceased,  might  have 
accounted  for  the  minute  fractional  quantity  of  arsenic  detected! 

Objections  of  this  nature  can  have  importance  only  when,  in 
the  absence  of  symptoms  and  appearances,  an  absolute  reliance 
is  placed  upon  what  may  be  termed  "infinitesimal"  testing. 
Small  quantities  of  arsenic  derived  from  any  of  these  sources 
either  occasion  symptoms  of  poisoning,  or  they  are  speedily 
eliminated  from  the  body. 

Arsenic  discovered  in  the  dead  body  after  long  periods.  — 
"When  the  poison  is  really  present  in  the  stomach  at  the  time  of 
death,  it  does  not  easily  disappear,  and  it  may  therefore  be  dis- 
covered for  a  long  period  after  interment  (ante,  p.  193).  White 
arsenic  becomes  slowly  changed  to  yellow  sulphuret  by  the 
evolution  of  sulphuretted  hydrogen  in  the  putrefaction  of  the 
stomach  or  its  contents.   It  frequently  forms  a  deep  yellow  stain 
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through  the  coats,  and  appears  on  the  external  surface.  I  have  thus 
found  it  converted  to  sulphuret  twenty-eight  days  after  inter- 
ment (Reg.  v.  Jennings,  Berks  Lent  Assizes,  1845):  but  the 
change  may  take  place  in  a  much  shorter  period.  In  recent 
cases  the  conversion  is,  however,  in  general  only  partial,  as 
white  grains  may  be  often  seen  in  the  yellow  mass.  In  the 
cases  of  the  Cheshams  (Essex  Lent  Ass.  1847),  which  I  was 
required  to  examine,  the  coats  of  the  stomachs  were  in  both  in- 
stances deeply  dyed  with  large  patches  of  yellow  sulphuret 
nineteen  months  after  interment.  This  change  of  colour  from 
white  to  yellow  is  not  always  met  with,  even  in  bodies  which 
have  been  buried  for  a  year,  or  longer.  (Guy's  Hosp.  Reports, 
Oct.  1850,  p.  206.)  Care  must  be  taken  not  to  confound  stains 
produced  by  bile  on  the  stomach  or  intestines  with  those  caused 
by  sulphuret  of  arsenic. 

Arsenic  has  been  detected  in  a  body  at  the  end  of  three  years 
(Galtier,  Toxicologic,  i.  370),  and  even  after  seven  years 
(Devergie,  i.  313).  Wohler  is  stated  to  have  detected  it  in 
the  bodies  of  two  men  seven  years  and  six  months  after  bu- 
rial ;  this,  however,  was  absorbed  arsenic,  and  the  process 
pursued  was  incineration  of  the  soft  organs  by  nitre.  (Ann. 
der  Chem.  und  Pharm.  liii.  141  ;  Chemical  Gazette,  1845, 
192  ;  Med.  Gaz.  xxxv.  655.)  In  another  case  it  is  reported  to 
have  been  detected  after  ten  years.  The  body  had  become  re- 
duced to  a  skeleton.  A  confession  was  made  by  some  of  the 
parties  concerned  in  the  murder :  corroborative  evidence  was 
sought  for,  and  as  it  was  asserted  that  a  large  dose  of  arsenic, 
had  been  given,  and  the  person  had  died  in  twenty-four  hours. 
The  remains  of  the  skeleton,  identified  as  that  of  the  deceased, 
were  submitted  to  chemical  examination,  when  arsenic  was 
readily  detected.  The  examination  of  another  skeleton  found 
near  that  of  the  deceased  led  to  a  negative  result :  no  arsenic 
was  found.  The  jury  were  satisfied  with  this  evidence,  and 
returned  a  verdict  of  guilty.  (Journal  de  Chimie  Med.,  Fevrier 
1847,  82.)  The  particulars  of  the  analysis  are  not  given,  nor  is 
it  stated  whether  the  earth  around  the  skeleton  did  or  did  not 
contain  arsenic.  Dr.  Glover  discovered  the  poison  in  a  body  after 
twelve  years  (Lancet,  July  9, 1853,  p.  41);  and  Dr.  Webster,  U.S., 
in  the  remains  of  a  body  after  fourteen  years'  burial  in  a  tomb 
(Med.  Gaz.  1849,  Vol.  xliii.  p.  894).  When  the  contents  of  the 
stomach  are  not  allowed  to  drain  away,  the  poison  may  be  de- 
tected after  a  very  considerable  period.  A  person  died  from 
the  effects  of  arsenic  on  the  21st  of  February,  1834,  — the  poison 
was  at  the  time  easily  found  in  the  contents  of  the  stomach  : 
these  were  kept  for  upwards  of  thirteen  years  loosely  covered, 
and  arsenic  was  then  as  readily  detected  in  them  as  in  the  first 
instance, — whether  Marsh's  or  Reinsch's  process,  or  sulphuretted 
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hydrogen,  was  employed.  Arsenic,  therefore,  may  be  con- 
sidered an  indestructible  poison. 

When  arsenic  is  discovered  in  the  remains  of  persons  who 
have  died  many  months  or  years  previously,  it  may  be  a  ques- 
tion how  far  a  medical  witness  is  entitled  to  infer  that  death 
had  taken  place  from  poison.  As  an  abstract  proposition,  the 
discovery  of  arsenic,  even  in  large  quantity,  in  such  a  case, 
would  not,  per  se,  prove  that  this  was  the  cause  of  death.  It 
would,  however,  furnish  strong  presumptive  evidence,  especially 
if  the  poison  (absorbed  arsenic)  were  found  in  the  tissues  of  the 
body.  This  question  was  put  at  the  trial  of  the  Cheshams 
(Essex  Lent  Assizes,  1847)  just  mentioned.  In  the  stomach  of 
one  child  there  were  found  about  ten  grains,  and  in  the 
stomach  of  the  other  about  twenty  grains  of  the  yellow  sul- 
phuret  of  arsenic.  The  mucous  membrane  beneath  was  of  a 
dark  red  colour,  and  the  coats,  which  contained  in  every  part  an 
abundance  of  absorbed  arsenic,  were,  on  the  whole,  well  pre- 
served. I  had  no  opportunity  of  examining  the  rest  of  the  body, 
and,  had  the  examination  been  made,  no  physical  cause  of  sud- 
den death  operating  eighteen  months  before  would  have  been 
detected.  Evidence  was  given  to  show  that  one  child  had  died 
in  about  twenty-four  hours  after  the  commencement  of  its  ill- 
ness, and  that  it  had  laboured  under  continued  vomiting  and 
intense  thirst.  Under  these  circumstances  I  did  not  hesitate  to 
state  that,  in  my  opinion,  the  deceased  child  had  undoubtedly  died 
from  the  effects  of  poison  ;  and  no  attempt  was  made  to  invalidate 
this  opinion  on  the  part  of  the  defence.  The  learned  judge  who 
tried  the  case  (the  late  Lord  Denman)  subsequently  suggested 
to  me  that  such  an  inference,  from  the  mere  discovery  of  poison, 
could  not  be  drawn  in  all  cases.  Some  corroborative  evidence 
would  undoubtedly  be  required  when  the  poison  was  slow  in  its 
operation  ;  and  this  would  be  especially  necessary  when  the  soft 
parts  were  entirely  decomposed,  and  the  arsenic  was  only  found 
mixed  with  disintegrated  portions  of  the  skeleton.  When  the 
quantity  of  arsenic  found  in  a  decomposed  body  exceeds  two  or 
three  grains,  a  medical  witness  would  be  justified  in  saying 
that  there  was  a  sufficient  quantity  of  poison  to  account  for  death. 

In  relying  upon  the  presence  of  absorbed  arsenic  in  the  tissues 
after  long  periods  of  interment,  due  allowance  must  be  made  for 
the  effects  of  cadaveric  imbibition.  A  man  may  die  with  a 
quantity  of  arsenic  in  his  stomach  only.  He  may  have  died  so 
rapidly,  that  there  was  not  time  for  the  poison  to  be  deposited 
in  the  organs  as  a  result  of  absorption,  and  yet  the  analyst  may 
find  arsenic  in  the  liver,  spleen,  and  pancreas,  as  a  result  of 
transudation  through  the  coats  of  the  stomach,  and  refer  its 
presence  to  absorption  during  life.  This  question  has  been 
elsewhere  fully  considered  (ante,  p.  62).  The  theory  of 
cadaveric  imbibition  is  commonly  inconsistent  with  the  circum- 
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stances  under  which  arsenic  is  found.  As  the  poison  is  as- 
sumed to  be  present  in  the  dead  body,  the  imbibition  theory- 
fails  to  explain  this  important  fact,  except  by  the  improbable 
supposition  that  it  was  injected  into  the  stomach  after  death. 
Dr.  Kidd,  who  has  advanced  this  theory,  has  himself  fur- 
nished a  complete  answer  to  it  as  an  objection  to  medical 
evidence.  In  his  experiments,  the  quantity  of  arsenic  imbibed 
from  the  stomach  by  the  surrounding  soft  parts  was  so  great, 
as  to  leave  no  doubt  that  it  had  been  thus  imparted  to  the 
organs.  Absorbed  arsenic  is  found  only  in  very  small  quantity, 
and  it  is  equally  found  in  parts  remote,  as  well  as  in  the  parts  of 
an  organ  which  are  in  proximity  to  the  stomach.  When  the 
quantity  remaining  in  the  stomach  at  the  time  of  death  is  very 
small,  the  amount  of  imbibition  cannot  affect  the  evidence  ; 
when  very  large,  the  adjacent  organs  are  so  strongly  impreg- 
nated, that  the  analyst  will  know  that  it  cannot  have  proceeded 
merely  from  deposition  during  life.  It  is  necessary  here  to 
suggest  a  caution.  When  the  organs  taken  from  the  body 
of  a  person  who  has  died  with  a  quantity  of  arsenic  in  his 
stomach  are  placed  together  in  the  same  vessel,  it  is  obvious 
that  any  inference  regarding  the  presence  of  absorbed  arsenic 
in  the  liver,  or  other  parts,  will  be  open  to  objection.  In  such 
cases  there  may  be  an  impregnation  of  all  the  soft  parts  with 
arsenic  in  a  degree  proportioned  to  the  time  of  contact.  In  the 
inspection  of  a  body,  the  stomach  and  intestines  should  always 
be  placed  in  a  separate  vessel,  or  an  important  branch  of  the 
medical  evidence  may  fail. 

Cemetery  arsenic.  —  In  reference  to  the  detection  of  arsenic  in 
bodies  that  have  been  long  buried,  another  question  here  pre- 
sents itself.  Has  the  arsenic  been  carried  into  the  body  from 
the  earth  surrounding  the  coffin  ?  It  appears,  from  the  re- 
searches of  several  toxicologists,  that  the  soil  of  certain  grave- 
yards sometimes  contains  a  compound  of  arsenic,  generally  in 
an  insoluble  form.  In  eight  experiments  on  four  different  soils, 
Orfila  found  three  of  them  arsenical.  He  used  about  six  pounds 
of  earth  in  the  analyses.  As  there  was  no  sign  of  arsenic, 
except  when  an  acid  was  used,  he  inferred  that  it  existed  in  the 
state  of  arsenite,  or  arseniate  of  lime  or  iron.  The  researches  of 
Flandin  have  corroborated  this  result ;  and,  in  one  instance, 
this  experimentalist  estimated  that  the  quantity  of  arsenic,  in  an 
insoluble  form,  in  about  a  pound  of  earth,  did  not  exceed  the 
twentieth  part  of  a  grain!  Admitting  the  existence  of  arsenic 
as  a  natural  constituent  of  certain  soils,  of  a  calcareous  (Gaz. 
Med.  Dec.  4,  1847)  or  of  an  ochreous  nature  (ante,  p.  208),  it 
becomes  important  to  determine  how  far  it  may  affect  the 
chemical  evidence  of  the  presence  of  this  poison  in  the  remains 
of  bodies  which  have  undergone  exhumation.  If  the  coffin  be 
cracked  or  entirely  destroyed,  so  that  the  earth  has  become  in- 
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termixed  with  the  remains,  and  that  which  surrounds  the  coffin 
yields  traces  of  arsenic,  it  is  evident  that  no  reliance  could  be 
placed  upon  the  inference  that  the  arsenic  existed  in  the  dead 
body,  unless  the  poison  found  in  the  remains  was  in  large 
proportion.  The  reader  will  find  cases  in  which  doubts  based 
upon  the  origin  of  the  arsenic  found  in  the  decomposed  dead 
body  led  to  the  abandonment  of  chemical  evidence.  (Flandin, 
Traite  des  Poisons,  i.  674,  683.)  When  ordinary  precautions 
are  taken,  a  difficulty  of  this  kind  cannot,  however,  present  itself 
in  practice.  A  body  buried  in  a  coffin  is  rarely  so  far  decom- 
posed as  to  become  covered  by  the  soil  from  the  disintegration 
of  the  coffin  in  a  period  shorter  than  from  seven  to  ten  years  ; 
and  until  such  a  complete  di-integration  has  taken  place,  it  is 
not  easy  to  perceive  how  the  presence  of  an  insoluble  arsenical 
compound,  as  a  natural  constituent  of  the  soil,  can  present  any 
ohjection  to  the  results  of  an  analysis.  In  the  examination  of 
these  soils,  it  has  been  clearly  ascertained  that  no  arsenical 
compound  soluble  in  water  has  existed  in  them;  therefore,  if 
distilled  water  should  yield,  on  boiling  the  remains,  a  solution 
of  arsenic,  and  the  earth  from  the  grave  does  not,  the  arsenic 
could  not  have  been  derived  from  the  soil.  It  has  been  sup- 
posed that  the  arsenic  may  have  been  carried  by  percolation 
from  the  soil  into  the  body;  but  in  this  case,  as  Flandin  has 
observed,  the  exterior  of  the  body  would  contain  more  than  the 
interior ;  while  in  a  case  of  arsenical  poisoning  (except  when 
dependent  on  local  application)  the  liver  and  stomach  would 
yield  more  than  the  skin.  (See  Galtier,  i.  368  ;  Flandin,  i.  429, 
741.)  M.  Devergie  thinks  that  a  body  buried  without  a  coffin, 
and  covered  simply  by  a  shroud,  might  thus,  under  the  access  of 
water,  imbibe  arsenic  from  the  soil:  and  such  is  the  opinion  of 
M.  Van  den  Broeck,  even  when  the  compound  of  arsenic  is  per- 
fectly insoluble  in  boiling  water.  (Flandin,  i.  442.)  This' 
opinion  is,  however,  directly  opposed  to  well-observed  facts. 

This  question  at  one  time  acquired  some  importance  from  the 
result  of  the  trial  of  Elizabeth  Johnson  for  poisoning  her  husband 
with  arsenic.  (Liverpool  Lent  Assizes,  1847.)  The  accused, 
concerning  whose  guilt,  morally  speaking,  there  could  be  but 
little  doubt,  appears  to  have  owed  her  acquittal  entirely  to  the 
assumption  that  arsenic  in  a  soluble  form,  might  have  found  its 
way  into  a  dead  body  through  a  crack  in  a  coffin,  although  it 
had  not  been  shown  that  the  soil  of  the  churchyard  where  the 
body  was  buried  contained  any  trace  of  the  poison,  either  solu- 
hle  or  insoluble!  Still,  so  far  was  this  scientific  question  carried, 
that  the  assumption  of  arsenic  being  present  in  the  soil  was 
allowed  in  favour  of  the  prisoner.  The  deceased  died  on  the  3rd 
of  December,  1846.  The  evidence  that  he  had  died  from 
arsenic  was  not  then  rendered  complete  by  the  examination  and 
analysis.    The  body  was  exhumed,  after  three  months'  interment, 
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on  the  9th  of  March,  1847  ;  and  Mr.  Watson,  of  Bolton,  ex- 
amined the  viscera.    This  gentleman  clearly  detected  arsenic  in 
the  liver,  intestines,  heart  and  blood,  kidneys,  gullet,  and  tongue, 
and  in  the  muscular  substance  of  the  right  thigh.    The  largest 
proportion  of  poison  was  derived  from  the  liver,  kidney,  and 
intestines ;  and  the  smallest  quantity,  amounting  to  only  an  ex- 
ceedingly slight  trace,  was  detected  in  the  heart  and  blood.  Mr. 
Leigh,  a  medieal  witness,  who  Avas  present  at  the  exhumation, 
stated  that  there  was  a  large  quantity  of  "fluid  blood"  in  the 
body.    When  asked  by  the  learned  judge  (now  deceased)  who 
tried  the  case,  to  account  for  this,  he  said  he  thought  it  might 
have  arisen  from  the  penetration  of  water,  as  the  grave  was  wet, 
and  the  coffin  was  split  from  one  end  to  the  other.    The  body 
had  only  been  buried  three  months ;  but  the  wood  was  very  thin, 
and  had  apparently  cracked  from  the  superincumbent  weight  of 
earth.    The  judge  then  asked,  "Supposing  there  was  arsenic 
in  the  soil  of  the  churchyard,  was  it  not  possible  for  some  of  that 
arsenic  to  be  washed  into  or  introduced  into  the  body  along  with 
the  water  ?  "—to  which  Mr.  Leigh  replied,  he  thought  it  was 
possible.    This  statement,  so  materially  affecting  the  chemical 
evidence,  was  allowed  to  pass  to  the  jury  as  a  probable  mode  of 
accounting  for  the  presence  of  arsenic,  not  in  the  blood  only,  but 
in  the  liver,  kidnevs,  -intestines,  and  even  the  tongue,  oesophagus, 
and  muscles  of the  thigh!  The  first  intimation  which  Mr.  Watson 
received  of  the  mode  in  which  his  chemical  evidence  would  be 
applied,  was  in  the  charge  of  the  learned  judge  to  the  jury:  and 
there  can  be  no  doubt  that  from  arsenic  not  having  been  clearly 
detected  in  December,  the  jury  referred  its  discovery  in  the  dead 
body  in  March  to  the  series  of  assumptions  above  detailed.  As 
the  smallest  quantity  of  arsenic  was  found  in  the  blood,  which  it 
was  assumed  was  mixed  with  the  cemetery  arsenical  water  (the 
supposed  actual  solvent  of  the  poison),  it  was  utterly  impossible 
to  refer  the  presence  of  arsenic  in  the  other  viscera  of  the  body  to 
impregnation  from  this  water.  To  complete  the  history  of  the  case, 
Mr.  Watson,  to  whom  no  questions  on  the  subject  were  put  at 
the  trial,  although  he  was  the  witness  who  really  discovered  the 
poison,  informed  me  that  he  subsequently  procured  a  quantity  ot 
earth  from  the  churchyard  in  which  the  body  had  been  buried, 
and  there  was  not  in  it  a  trace  of  arsenic,  either  in  a  soluble  or 
insoluble  form  !    That  arsenic  is  not  thus  washed  into  a  dead 
body  buried  in  an  arsenical  soil,  is  not  a  mere  speculative 
opinion -it  is  based  on  fact.  In  1844,  M.  Ollivier  made  the  fol- 
lowing communication  to  the  French  Academy.    The  body  ot  a 
female,  alleged  to  have  been  poisoned  by  her  husband,  was 
exhumed  :  it  was  ascertained  that  no  poison  was  present, 
and  that  she  had  died  from  natural  causes.    A  married  woman 
who  wished  to  marry  this  man,  poisoned  her  husband,  and 
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arsenic  was  detected  in  his  body  (the  liver),  as  well  as  in  the 
earth  of  the  cemetery  in  which  it  was  buried.  From  a  suspicion 
that  the  analysis  had  not  been  carefully  made,  the  body  of  the 
female,  which  had  been  buried  in  the  same  cemetery,  and 
which,  it  appears,  on  re-interment,  had  accidentally  fallen  out  of 
the  coffin  into  the  grave,  and  had  become  completely  covered 
by  the  arsenical  earth,  was  again  exhumed  after  several  months 
had  elapsed.  Not  a  trace  of  arsenic,  however,  was  detected  in 
it.  (Lancet,  Aug.  17,  1844,  p.  638.)  Orfila  having  procured 
a  large  quantity  of  earth  taken  from  the  cemetery  of  Epinal, 
which  was  known  to  be  impregnated  with  arsenic,  buried  in  it 
a  full-grown  foetus,  the  liver  of  an  adult,  and  various  portions 
of  dead  human  bodies.  Three  months  afterwards  these  various 
parts  were  exhumed,  and  were  found  to  be  in  a  complete  state 
of  putrefaction.  They  were  carefully  examined  for  arsenic  by 
the  usual  processes,  but  not  a  trace  of  the  poison  could  be 
detected.  (Acad,  of  Med.  29th  June,  1847  ;  Gaz.  Med. 
3d  July,  1847,  p.  535  ;  also  Ann.  d'Hyg.  1847,  ii.  p.  194.) 
Hence  it  appears  evident  that,  under  the  most  favourable  cir- 
cumstances, the  dead  human  body  does  not  acquire  an  im- 
pregnation of  arsenic  from  contact  with  arsenical  earth.  The 
mode  in  which  medical  evidence  was  dealt  with  at  the  trial 
of  Johnson  was  not  only  in  violation  of  all  probability,  but 
directly  opposed  to  ascertained  facts  !  Another  case,  in  which 
a  question  arose  respecting  the  presence  of  arsenic  as  a  con- 
stituent of  the  earth  of  cemeteries  was  that  of  the  Queen  v. 
Richardson.  (Med.  Gaz.  xxxvii.  919.)  Its  presence  in  the 
earth  was  here  clearly  negatived  by  the  medical  witness,  who 
had  taken  care  to  make  an  analysis  of  it  before  the  trial. 

In  a  series  of  poisonings  in  Norfolk,  the  investigation  of 
which  was  conducted  by  Mr.  Firth,  in  the  summer  of  1846, 
it  was  proved  that  the  soil  of  Happisburgh  churchyard,  in 
which  six  of  the  bodies  were  buried,  contained  arsenic,  although 
taken  at  a  distance  of  three  feet  from  the  graves  of  the  poi- 
soned family  !  Mr.  Firth  informed  me  that  the  poison  was 
easily  detected  in  half  an  ounce  of  the  earth  by  the  process  of 
Rcinsch.  He  could  not  procure  any  trace  of  it  by  acting 
on  the  soil  with  boiling  water,  but  readily  by  using  mu- 
riatic acid  as  a  solvent.  This  proved  that  the  arsenic  was, 
as  represented  by  the  French  chemists,  in  an  insoluble  form. 
One  of  the  bodies  had  been  buried  eleven  years  ;  therefore,  this 
discovery  of  arsenic  in  the  soil  was  really  of  practical  impor- 
tance. A  mass  of  the  decomposed  remains  was  scraped  up  with 
a  spoon  from  the  sides  of  the  lumbar  vertebra  ;  and  arsenic  was 
found  by  Reinsch's  process,  but  in  very  unequal  quantity  in 
equal  parts  of  the  remains.  Mr.  Firth,  knowing  that  the  soil  of 
the  churchyard  contained  arsenic,  referred  the  poison  to  this 
source,  and  not  to  any  introduced  into  the  body  during  life. 
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This  was  a  very  proper  precaution,  in  reference  to  remains  so 
completely  decomposed,  and  in  contact  with  the  soil,  notwith- 
standing a  suspicion  of  death  from  poison  in  the  case  of  the 
deceased.  The  observations  of  Mr.  Firth  on  the  insoluble 
state  of  the  arsenic  in  the  earth  around  the  decomposed  re- 
mains of  the  deceased,  appear  to  furnish  an  answer  to  an  in- 
genious speculation  which  has  been  advanced,  namely,  that 
ammonia,  generated  by  putrefaction,  might  act  as  a  solvent  to 
the  arsenical  compound,  and,  under  the  percolation  of  water, 
convey  the  poison  into  the  dead  body.  (Gaz.  Med.  12  Juin, 
1847,  452.)  It  is  only  in  the  later  stages  of  decomposition  that 
a  body  is  likely  to  be  so  exposed  to  the  soil  as  to  render  it 
possible  for  the  cemetery  arsenic  to  be  transferred  to  it  ;  but 
then  the  production  of  ammonia  will  have  ceased,  and  the  soft 
parts  will  have  become  destroyed.  The  presence  of  hydrosul- 
phuret  of  ammonia  appears  to  exert  but  little  influence,  since 
the  speedy  conversion  of  the  poison  to  sulphuret  tends  to  fix  it 
permanently  in  yellow  patches  in  the  substance  of  the  organs. 
I  have  thus  discovered  it  in  large  quantity  nearly  two  years 
after  interment,  in  a  stomach  abounding  with  hydrosulphuret  of 
ammonia. 

There  are  many  speculations  regarding  the  source  of  the  arsenic 
in  the  soil  of  cemeteries.  From  the  researches  of  M.  Walchner, 
it  appears  that  arsenic  is  a  constituent  of  all  soils  abounding  in 
oxide  of  iron,  and  in  all  the  ochreous  deposits  of  acidulous  waters. 
It  is  also  naturally  contained  in  some  mineral  waters,  under  the 
form  of  arseniate  of  lime.  He  has  discovered  it  in  all  kinds  of 
clay,  marl,  or  earthy  deposits  coloured  by  oxide  of  iron,  and  he 
believes  it  to  be  universally  diffused.  (Comptes  Rendus,  Sept.  21, 
1846,  612  ;  also  Brit,  and  For.  Med.  Rev.  July  1855,  p.  232.) 
On  this  view  it  may  exist  in  other  localities  as  well  as  in  the 
soil  of  churchyards ;  and  would  only  be  found  in  the  latter  when 
the  earth  was  of  a  highly  ochreous  character.  Some  kinds  of 
pyrites  contain  arsenic,  with  sulphur  and  iron.  It  is  not  im- 
probable that,  by  the  slow  decomposition  of  this  substance, 
oxide  of  iron,  sulphate  of  iron,  and  arseniate  of  iron,  may 
result.  This  may  become  diffused  through  the  soil  and  render 
it  arsenical.  I  have  examined  the  earth  of  cemeteries  on  four 
different  occasions,  in  which  arsenic  was  found  in  exhumed 
bodies.  In  no  instance  was  there  arsenic  in  the  earth  of  the 
grave. 

When  food  or  vomited  matters  containing  arsenic  have  been 
thrown  on  the  earth,  this  question  may  incidentally  present  itself 
as  an  objection  to  medical  evidence.  In  a  case  which  was  the 
subject  of  a  trial  in  France  (Affaire  Malaret,  May  1846),  it 
appeared  that  the  wife,  who  was  charged  with  the  murdsr  of 
her  husband,  had  thrown  some  of  the  vomited  matters  out  of  a 
window.  The  ground  beneath  was  examined,  and  arsenic  was 
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found  in  the  earth  by  the  wall  immediately  under  the  window, 
and  in  smaller  quantity  for  a  circuit  of  more  than  two  yards. 
Beyond  this  space  the  earth  did  not  contain  arsenic.  The 
poison  was  found  in  the  tissues  of  the  body,  which  had  been 
for  some  time  buried,  and  was  exhumed  for  the  analysis.  The 
earth  of  the  graveyard  was  examined,  and  contained  no  arsenic. 
(Gaz.  Med.  20  Juin,  1846,  p.  498  ;  and  Ann.  d'Hyg.  1847,  i. 
p.  400.)  A  similar  question  arose  in  the  case  of  Beg.  v.  Lucas 
and  lieeder  (Cambridge  Lent  Assizes,  1850).  The  deceased 
had  died  from  the  effects  of  arsenic.  One  of  the  sources  of 
proof  was  derived  from  the  analysis  of  some  earth  taken  from 
a  garden-path,  on  a  spot  where  the  deceased  had  been  seen  to 
vomit  in  the  early  part  of  her  illness.  I  found  arsenic  in  a  few 
ounces  of  this  earth,  in  a  soluble  form,  and  in  rather  large 
proportion.  In  earth  taken  from  the  path  at  a  distance  from 
this  spot,  no  arsenic  was  found,  either  in  a  soluble  or  insolu- 
ble form. 

In  analysing  the  earth  of  a  cemetery  for  arsenic,  a  decoction 
of  one  or  two  pounds  in  water  should  be  made.  This  may 
be  poured  off  from  the  undissolved  residue,  filtered  and  ex- 
amined by  the  processes  of  Keinsch  or  Marsh.  If  this  fails  to 
reveal  arsenic,  the  residue  may  be  digested  in  hydrochloric 
acid  diluted  ;  the  solution  filtered,  the  iron  and  lime  precipi- 
tated by  ammonia  and  the  oxalate  of  ammonia,  and  the  residue, 
after  evaporation,  may  be  tested  for  arsenic  by  either  of  the  pro- 
cesses above  mentioned.  The  precipitated  oxide  of  iron  must 
also  be  tested,  as  the  arsenic,  if  present,  may  have  been  partly 
or  wholly  precipitated  in  combination  with  the  hydrated  oxide. 

Preservative  effects  of  arsenic.  —  It  has  been  observed  by 
those  who  have  had  opportunities  of  inspecting  exhumed 
bodies  in  which  arsenic  has  been  found,  that  the  viscera  were 
frequently  in  a  remarkable  state  of  preservation.  I  have  noticed 
this  in  cases  in  which  bodies  have  been  interred  for  periods 
varying  from  a  fortnight  to  two  years.  This  singular  effect  has 
been  ascribed  to  an  antiseptic  or  preservative  property  in  arsenic. 
In  poisoned  bodies,  the  viscera,  which  are  the  seat  of  poison,  re- 
tain their  firmness  and  characteristic  appearance  in  a  striking 
degree,  so  that  even  the  effects  of  arsenic  during  life— inflam- 
mation and  ulceration— may  be  observed  (ante,  p.  164).  In  the 
case  of  Mrs.  Bacon  (Lincoln  Aut.  Assizes,  1857),  whose  body 
Avas  disinterred  after  nearly  two  years'  burial — the  head,  chest, 
arms,  and  legs,  were  soft,  of  a  dark  brown  colour,  and  much 
decomposed.  The  abdomen  and  its  coverings  were  so  preserved, 
that  the  muscles  retained  the  redness  and  firmness  seen  in  a 
body  a  fortnight  after  death.  The  coats  of  the  stomach  and 
intestines  were  also  firm,  and  presented  marks  of  inflammatory 
redness.  Arsenic  in  small  quantity  was  found  in  these  parts. 
Several  similar  instances  of  the  preservation  of  bodies,  exhumed 
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at  shorter  periods,  have  presented  themselves  to  me,  and  this  is 
in  accordance  with  the  experience  of  others.  The  parts  pre- 
served are  commonly  those  in  which  the  arsenic  is  either  con- 
tained, or  has  been  contained.  It  is  not  correct  to  say  that  the 
bodies  are  not  putrefied  :  —  ammonia,  and  sometimes  hydrosul- 
phuret  of  ammonia,  has  issued  in  large  quantity  from  stomachs, 
in  the  contents  of  which  arsenic  was  found  :  but  the  course  and 
rapidity  of  ordinary  putrefaction  are  modified  or  changed.  To 
this  state  Dr.  Geoghegan  has  given  the  name  of  rancid  putre- 
faction. (Dublin  Quarterly  Journal,  Feb.  7,  1851,  p.  110.)  He 
has  found  that  a  preservative  influence  is  visible  in  the  viscera 
of  those  who  have  been  poisoned  by  arsenic,  even  after  the 
whole  of  the  arsenic  has  been  eliminated.  I  have  noticed  the 
fact,  that  in  a  poisoned  body  the  degree  of  preservation  of  parts 
has  been  by  no  means  in  proportion  to  the  quantity  of  arsenic 
present.  It  has  been  as  great  where  the  arsenic  has  been  found 
only  in  traces,  as  where  it  existed  in  the  form  of  a  crystalline 
powder.  Dr.  Geoghegan  assigns  this  to  a  catalytic  power  in 
the  arsenic  :  and,  beyond  doubt,  there  are  cases  in  which  the 
properties  of  a  body  are  chemically  changed  by  the  influence  of 
a  substance,  and  when  the  change  is  once  effected,  the  sub- 
stance may  be  withdrawn,  but  the  original  properties  are  not 
restored. 

This  preservative  influence  extends  also  to  the  food  in  the 
stomach  at  the  time  of  death.  I  have  thus  been  able  to  recog- 
nise, by  the  aid  of  chemistry  and  the  microscope,  the  nature  of 
the  last  meal  which  the  deceased  had  taken  after  the  body  had 
been  lying  many  months  in  the  grave.  This  evidence  is 
sometimes  of  importance  in  corroborating  or  contradicting  the 
statements  of  witnesses.  We  must  be  careful,  however,  not  to 
strain  it,  and  infer,  because  arsenic  is  mixed  with  the  food,  that 
this  was  the  actual  vehicle  in  which  it  was  administered  or 
taken. 

In  some  undoubted  cases  of  poisoning  by  arsenic,  putrefac- 
tion has  advanced,  apparently  without  having  been  checked  by 
the  presence  of  the  poison  ;;  and  even  when,  in  the  first  instance, 
putrefaction  was  retarded,  Dr.  Geoghegan  has  noticed  that,  in 
the  last  stage,  the  arsenic  has  itself  partaken  of  the  change,  and 
has  escaped  under  the  form  of  arsenuretted  hydrogen.  (Dublin 
Journal,  Feb.  1851,  p.  1 10. )  A  medical  witness,  therefore,  must 
not  place  undue  reliance  on  the  condition  of  an  exhumed  body. 
There  are  instances  in  which,  without  reference  to  the  influence 
of  arsenic  or  any  intelligible  cause,  a  dead  body  is  found, 
some  months  after  burial,  in  an  unusual  state  of  preservation. 
The  retardation  of  putrefaction,  when  arsenic  is  found  in  an 
exhumed  body,  may  be  recognised  as  a  corroborative  indication 
of  poisoning ;  but  the  medical  inference  cannot,  it  appears  to 
me,  be  carried  further. 
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CHAPTER  25. 

arsenical  vapours  —  arsenites  of  potash  and  soda  — 

sheep-wash  arsenite  of  copper  poisoning  by  green 

confectionery  alleged  effects  of  arsenical  papers 

 fly- powder  arsenic  acid  arseniates  of  potash 

and  soda  orpiment  sulphurets  of  arsenic  chlo- 
ride of  arsenic  arsenuretted  hydrogen. 

Arsenical  Vapours. 
The  vapours  which  escape  from  the  arsenic  and  copper- 
smelting  works  of  Cornwall  and  South  Wales,  are  those  of 
arsenious  acid,  or  white  arsenic.  From  the  flues  the  arsenic 
issues  as  a  thick  white  vapour ;  and  when  no  precautions  have 
been  taken,  it  has  destroyed  cattle,  as  well  as  vegetation,  to  a 
great  extent.  In  the  grinding  mills  it  may  be  respired  as  a  fine 
dust.  Great  precautions  are  taken  by  the  workmen,  by  plug- 
ging the  nostrils  and  covering  the  mouth,  to  avoid  respiring  this 
arsenical  dust ;  but,  in  spite  of  these,  accidents  are  liable  to 
occur.  The  men  who  remove  the  impure  arsenic  from  the  flues 
suffer  from  severe  pustular  and  scaly  eruptions,  affecting  the 
scrotum  and  other  parts  of  the  skin  where  there  are  hollows  or 
depressions.  Thus,  according  to  Dr.  Jago,  the  parts  especially 
liable  to  be  attacked  next  to  the  scrotum,  are  the  depressions 
between  the  lower  lip  and  chin,  the  angles  of  the  nose  and  face, 
and  the  lines  along  the  forehead  ;  in  fact,  every  crevice  in  which 
the  arsenical  dust  can  lodge.  This  appears  to  indicate  a  local 
irritant  action.  Among  the  constitutional  effects  there  have 
been  noticed — cough,  with  shortness  and  difficulty  of  breathing, 
debility,  emaciation,  profuse  perspiration  on  slight  exertion, 
scantiness  of  urine,  and  severe  pulsations  of  the  heart.  The 
tongue  presents  red  edges,  with  a  white  fur ;  and  the  gums  are 
inflamed.  Frequent  nausea  and  vomiting  are  also  among  the 
symptoms.  (See  paper  by  Mr.  Kesteven,  Assoc.  Med.  Jour. 
Sept.  1856,  p.  811.)  A  few  years  since  an  inquest  was  held  on 
the  body  of  a  child  at  Plymouth,  whose  death  was  referred  to 
arsenical  fumes.  A  case  has  been  elsewhere  related  (p.  234, 
ante)  in  which  death  was  erroneously  referred  to  arsenical  fumes 
escaping  from  burning  minerals.  In  Cornwall,  the  deaths  of  work- 
men may  sometimes  be  traced  to  the  poisonous  vapour ;  but,  on 
the  whole,  considering  the  nature  of  their  occupation,  the  men 
enjoy  average  health.  Many  cannot  work  long  in  the  arsenic 
factories,  while  others  have  continued  to  work  in  them  for 
twenty  or  thirty  years. 

In  the  case  of  the  Queen  v.  Garland  (Cornwall,  Lent  Assizes, 
1851) — a  prosecution  for  nuisance  and  damage  from  arsenic 
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works — it  was  proved  that  animal  and  vegetable  life  suffered, 
to  a  great  extent,  from  these  fumes.  Horses  and  cattle  perished, 
and,  before  death,  they  became  much  emaciated,  and  lost  their 
hair.  It  would  appear  that  these  effects  are  produced  as  much 
by  the  animals  pasturing  on  poisoned  herbage,  as  by  the  actual 
breathing  of  the  arsenical  vapours.  After  death,  the  stomachs 
and  bowels  were  found  inflamed,  and  sometimes  mortified.  Don- 
keys were  especially  liable  to  suffer,  owing  to  these  animals  eat- 
ing thistles  and  plants  with  hard  and  irregular  surfaces,  favour- 
able for  the  retention  of  the  arsenical  dust.  In  South  Wales, 
the  animals  within  the  range  of  the  arsenical  smoke  from  the 
copper  works  have,  in  addition  to  other  symptoms,  suffered 
from  enlargement  and  diseases  of  the  joints.  These  facts,  it 
will  be  perceived,  are  quite  adverse  to  the  Styrian  hypothesis  of 
the  fattening  effects  of  arsenic  on  horses  and  cattle  (ante,  p.  90). 

Arsenite  of  Potash.  (Fowler's  Solution.) 
All  the  compounds  formed  by  arsenious  acid  with  the  alkalies 
are  poisonous.  Those  of  potash,  soda,  and  ammonia,  are  soluble 
in  water,  and,  therefore,  act  with  more  energy.  The  Arsenite 
of  Potash  is  used  in  medicine,  and  is  well  known  under  the 
name  of  Fowler's  Mineral  Solution,  or  Tasteless  Ague 
Drop.  It  is  made  by  boiling  arsenious  acid  with  carbonate  of 
potash,  the  latter  being  in  slight  excess,  and  it  is  coloured  with 
compound  tincture  of  lavender.  In  the  preparation  of  the 
London  Pharmacopoeia,  there  are  four  grains  of  arsenious  acid  in 
a  fluid-ounce  (or  eight  fluid- drachms)  of  the  solution  (1 -120th 
gr.  in  one  minim).  Its  real  strength  may  be  affected  by  any 
impurities  in  the  arsenious'  acid  employed.  The  preparation 
used  in  Scotland  is  of  the  same  strength  ;  but  that  of  the  Dub- 
lin College  is  rather  stronger.  The  action  of  this  liquid  as  a 
poison,  in  large  doses,  is  in  all  respects  analogous  to  that  of  ar- 
senious acid.  It  acts  more  energetically  by  reason  of  the  poison 
being  in  a  perfect  state  of  solution. 

Symptoms  and  Appearances.  —  There  is,  so  far  as  I  know,  only 
one  case  recorded  in  which  this  solution  has  destroyed  life. 
(Provincial  Journal,  June  28,  1848,  page  347.)  A  woman  took 
half  an  ounce  of  the  solution  (  =  two  grains  of  arsenic)  in  di- 
vided doses,  during  a  period  of  five  days.  There  was  no  vomit- 
ing or  purging,  but  after  death  the  stomach  and  intestines  were 
found  inflamed.  The  solution  is  much  used  by  the  poor  in  the 
Fen  districts  of  Cambridgeshire,  as  a  preventive  of  ague.  It 
has  occasioned  symptoms  of  poisoning  when  given  in  an  over- 
dose, but  I  have  not  heard  of  any  case  proving  fatal.  This  do- 
mestic use  of  arsenic  in  these  districts,  may,  however,  account 
for  the  occasional  detection  of  arsenic  in  a  dead  bo^'y,  irrespec- 
tive of  poisoning. 

That  Fowler's  Solution  is  a  powerful  agent,  and  that  the 
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boundary  between  its  medicinal  and  poisonous  action  is  very 
slight,  will  be  sufficiently  indicated  by  the  cases  elsewhere  re- 
ported (ante,  page  376). 

There  is  one  form  of  poisoning  by  an  alkaline  arsenite  which 
it  is  desirable  to  point  out.  A  mixture  of  arsenic,  soft  soap,  and 
tar-water,  is  largely  used  in  agricultural  districts  for  killing  the 
fly  in  sheep.  In  June  1853,  a  woman  swallowed  a  quantity  of 
this  liquid.  She  soon  afterwards  experienced  severe  pain  in 
the  stomach,  nausea,  and  violent  vomiting,  followed  by  purg- 
ing, great  heat  in  the  throat  and  stomach,  with  intense  thirst. 
She  died  in  twenty-four  hours  after  taking  the  poison.  The 
mucous  membrane  of  the  stomach  presented  a  few  patches  of 
inflammation,  but  was  of  a  pale  bluish  colour  in  other  parts.  The 
lining  membrane  of  the  gullet,  at  the  part  where  it  entered  the 
stomach,  was  of  a  bright  pink  colour.  The  duodenum  and  upper 
part  of  the  small  intestines  were  highly  inflamed.  A  portion  of 
the  liquid  which  deceased  had  taken  was  found  to  be  highly 
alkaline,  and  smelt  strongly  of  tar.  It  was  a  saturated  solution 
of  arsenite  of  potash,  with  excess  of  carbonate.  When  paper  im- 
pregnated with  the  liquid  was  burnt,  a  white  smoke  was  evolved, 
which,  when  received  on  a  cool  surface  of  glass,  gave  the  usual 
indication  of  arsenious  acid  with  ammonio-nitrate  of  silver. 
The  symptoms  and  appearances  were  similar  to  those  observed 
in  poisoning  by  arsenious  acid. 

Dr.  Mitchell  lately  met  with  a  case  in  which  a  mixture  of  arse- 
nic and  soft  soap,  applied  locally,  produced  all  the  well-marked 
effects  of  poisoning  by  arsenic,  as  well  as  an  intense  local  action. 
A  man  applied  this  mixture  to  his  scrotum  and  armpits  for  the 
purpose  of  killing  pediculi.  In  twelve  hours  he  began  to  feel  a 
stiffness  in  the  neck,  and  a  slight  difficulty  in  swallowing.  The 
cuticle  of  the  scrotum  peeled  off,  leaving  the  cutis  inflamed  and 
bleeding.  There  was  great  thirst,  with  headache,  and  a  sensa- 
tion as  if  the  hair  was  being  pulled  up  by  the  roots.  There  was 
irritability  of  the  stomach,  with  vomiting,  purging,  and  pain 
on  pressure.  He  said  that  he  felt  as  if  his  bowels  were  on  fire. 
Under  treatment  this  man  recovered.  (Med.  Times  and  Gaz. 
Dec.  10,  1853.)  Shepherds  who  have  used  this  solution  for 
dipping  sheep,  have  occasionally  suffered  severely  from  symp- 
toms of  irritant  poisoning  as  well  as  from  eruptions  on  the  skin. 

Orfila  refers  to  a  singular  case  of  poisoning  by  a  compound 
arsenite  of  potash  and  lime  in  a  solid  form  (i.  e.  as  a  soap)  in 
which  the  most  marked  nervous  symptoms  (trismus)  appeared  in 
three-quarters  of  an  hour:  the  individual  recovered.  (Toxi- 
cologic, i.  449.) 

Fatal  Dose.  —  The  medicinal  dose  of  Fowler's  Solution  is 
from  four  to  ten  minims  twice  a  day.  It  is  common  to  commence 
with  four  to  five  minims,  and  gradually  increase  the  dose. 
Dr.  Pereira  has  known  fifteen  minims  to  have  been  taken  three 
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times  a  day  for  a  week  without  ill  effects  ;  and  Dr.  Mitchell,  of 
Ohio,  has  given  from  fifteen  to  twenty  drops  three  times  a  day 
in  intermittents.  (Materia  Medica,  i.  718.)  In  some  persons 
there  is  a  strong  idiosyncrasy  with  respect  to  arsenic  (see  ante, 
p. -37 6);  and  even  smaller  doses  than  those  commonly  pre- 
scribed can  hardly  be  borne  without  causing  alarming  symptoms. 
A  case  was  reported,  in  the  Pharmaceutical  Journal  for  1845,  in 
which  one  drachm  (equal  to  half  a  grain  of  arsenic)  was  taken 
with  comparative  impunity. 

According  to  Mr.  Bullock,  the  Pharmacopceial  preparation  is 
not  a  true  arsenite  of  potash,  but  a  solution  of  arsenious  acid 
in  carbonate  of  potash,  with  a  minute  trace  of  the  arsenite. 
(Lancet,  Dec.  21,  p.  674.)  The  uncertainty  of  its  composition 
may  possibly  account  for  the  variable  effects  produced  by  this 
liquid.  Mr.  Hunt,  who  has  largely  employed  arsenic  in  the 
treatment  of  skin  diseases,  states  that  when  the  susceptibility  is 
not  great,  a  dose  of  two  drachms  of  the  solution  (=  one  grain  of 
arsenic)  can  be  borne  about  as  well  in  one  dose  as  in  twenty. 
He  quotes  a  case  in  which  a  patient  took  two  drachms  of  this 
solution  (  ==  one  grain  of  arsenic),  in  twenty-four  hours,  by  mis- 
take. It  cured  the  ague,  for  which  it  was  prescribed,  and  had  no 
injurious  effect.  (Med.  Times,  September  14,  1850,  page  270.) 
It  is  difficult  to  explain  such  anomalies  by  varying  susceptibility 
only  ;  they  are  more  probably  due  to  the  uncertainty  of  compo- 
sition in  the  preparation  employed. 

The  treatment  of  a  case  of  poisoning  by  a  soluble  alkaline 
arsenite  would  be  the  same  as  that  for  arsenious  acid  ;  but  the 
hydrated  sesquioxide  of  iron  might  be  given  with  a  greater  pros- 
pect of  benefit. 

Analysis. — This  solution  has  the  odour  of  tincture  of  laven- 
der, is  of  a  reddish  colour,  and  has  an  alkaline  reaction.  It 
gives  at  once  a  green  precipitate  (arsenite  of  copper)  with  the 
sulphate  of  copper,  and  a  yellow  precipitate  with  nitrate  of  silver. 
Acidulated  with  muriatic  acid,  and  treated  with  a  current  of  sul- 
phuretted hydrogen  gas,  it  yields  a  yellow  sulphuret ;  and  when 
boiled  with  muriatic  acid  and  copper,  a  deposit  is  obtained  which 
readily  furnishes  octahedral  crystals  of  arsenious  acid.  (See 
Reinsch's  Process,  ante,  p.  352.) 

The  only  instances  which  I  have  known  of  poisoning  by  the 
Arsenite  of  soda  are  the  cases  referred  to  at  p.  378,  ante,  in  which 
three  hundred  and  forty  children  had  this  poison  administered  to 
them  through  culpable  negligence,  at  their  morning  meal.  The 
effects  show,  that  like  the  arsenite  of  potash,  it  is  a  powerful 
poison.  The  emetic  and  purgative  treatment  was  effectual  in 
every  case,  without  resorting  to  the  use  of  hydrated  oxide  of  iron. 
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Arsenite  of  Cofper,  Scheele's  Green. 

The  poisonous  properties  of  this  compound  are  undoubtedly 
due  to  the  arsenic  which  it  contains  ;  hence  it  may  be  appropri- 
ately considered  with  the  arsenites.  It  is  the  only  metallic  arse- 
nite which  is  met  with  in  commerce  and  the  arts,  and  it  consti- 
tutes, wholly  or  in  part,  a  great  variety  of  green  pigments, — 
known  as  Emerald  green  (aceto-arsenite  of  copper),  mineral 
green,  Brunswick,  Schwemfurt  or  Vienna  green,  &c.  It  is  thus 
found  in  the  form  of  oil-paint  in  cakes  in  boxes  of  water  colours, 
spread  over  confectionery,  in  wafers,  in  adhesive  envelopes,  and 
lastly  and  most  abundantly,  in  the  various  kinds  of  green  deco- 
rative papers  for  covering  the  walls  of  sitting  and  bed-rooms.  A 
manufacturer  has  informed  me,  that  so  great  was  the  demand  for 
this  "cheerful"  but  poisonous  colour,  that  his  average  con  sumption 
of  arsenic  had  amounted  to  about  two  tons  weekly !  The  exten- 
sive diffusion  of  arsenic  in  this  form,  with  the  facility  which  it 
gave  for  universal  poisoning  when  the  knowledge  and  inclination 
co-existed,  was  actually  converted  into  an  argument  to  show  the 
inutility  of  placing  any  legal  restrictions  on  the  sale  of  arsenic 
or  other  poisons  !  The  Prussian  government,  after  instituting 
inquiries,  has  solved  the  question,  by  prohibiting  the  manufacture, 
sale,  and  use  of  these  arsenical  papers.  (See  ante,  p.  364.)  In 
this  country,  however,  the  arsenical  green  decorative  papers  are 
unconsciously  purchased  by  the  public,  and  are  most  extensively 
used  in  dwelling-houses  by  reason  of  the  cheapness  and  dura- 
bility of  the  green  colours  !  We  may  first  consider  the  effects 
of  Scheele's  green  in  its  ordinary  state  of  powder. 

Symptoms  and  Effects. — Although  the  arsenite  of  copper  is  in- 
soluble in  water,  it  is  sufficiently  soluble  in  the  acid  mucous  fluids 
of  the  stomach  to  be  taken  up  by  the  absorbents,  and  carried  as  a 
poison  into  the  blood.  A  child,  aged  three  years,  swallowed  a  small 
capsule  of  Scheele's  green,  used  by  his  father  as  a  pigment.  In 
half  an  hour  he  complained  of  violent  colic  :  there  was  frequent 
vomiting,  with  purging,  cold  sweats,  intense  thirst,  and  retraction 
of  the  parietes  of  the  abdomen.  The  mouth  and  throat  were 
stained  of  a  deep  green  colour.  Hydrated  sesquioxide  of  iron 
was  given:  in  about  an  hour,  the  vomiting  and  purging  ceased, 
and  soon  afterwards  the  thirst  and  pain  in  the  abdomen  abated. 
The  next  morning  the  child  was  well.  In  another  case,  a  child, 
a  year  old,  ate  several  pieces  of  a  cake  of  arsenite  of  copper 
used  for  colours.  There  was  immediate  vomiting  of  a  liquid 
containing  green-coloured  particles  of  the  arsenite,  but  there  were 
no  other  urgent  symptoms.  White  of  egg,  with  sugared  water, 
was  given  to  it.  After  a  short  time  the  child  became  pale,  and 
complained  of  a  pain  in  the  abdomen:  the  pulse  was  frequent, 
the  skin  cold,  and  there  was  great  depression.    Copious  purging 
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followed,  soon  after  which  the  child  recovered.  (Galtier,  i.  636.) 
In  the  cases  of  two  children  poisoned  by  confectionery  coloured 
with  this  substance,  the  chief  symptom  was  incessant  vomiting  of 
a  light  green-coloured  liquid,  resembling  bile  diluted  with  water. 
Mr.  Bulley,  of  Reading,  who  reports  these  cases  (Medical  Times, 
April  28,  1849,  page  507),  describes  the  symptoms  as  severe, 
although  the  quantity  of  poison  swallowed  was  small.  Under 
the  use  of  an  emetic  of  ipecacuanha  the  children  recovered.  A 
case  was  communicated  to  me  in  July  1849,  by  Mr.  J.  B.  Hicks, 
in  which  a  child,  aged  seven  years,  ate  a  slice  of  cake  with  a  part 
of  a  green  ornament  on  it.  There  was  severe  pain,  with  thirst, 
and  a  burning  sensation  in  the  throat,  with  constant  vomiting, 
but  no  purging.  The  child  recovered  in  three  days.  The  green 
pigment  was  found  to  be  pure  arsenite  of  copper  mixed  with  sugar. 
(Guy's  Hosp.  Reports,  Oct.  1850,  p.  218;  see  also  Medical 
Gazette,  Vol.  xliii.  p.  304.)  In  two  cases  which  I  examined  in 
January  1853,  a  small  quantity  of  a  confectionery  ornament, 
coloured  with  arsenite  of  copper,  proved  fatal  to  two  children. 
The  symptoms  and  appearances  were  those  of  poisoning  by  arse- 
nious  acid.  The  quantity  taken  could  not  have  been  above  two 
or  three  grains.  The  children  picked  up  the  ornament  in  the  street 
and  shared  it  between  them.  The  poison  was  spread  over  a 
layer  of  sugar  ! 

M.  Chevallier  relates  a  singular  case,  in  which  arsenite  of  cop- 
per was  used  by  a  pork-butcher,  for  ornamenting  a  boar's  head 
supplied  at  a  breakfast  given  on  a  festive  occasion  by  an  eminent 
Parisian  lawyer !  The  head  was  decorated  most  artistically  with 
masses  of  fat,  which  were  coloured  red  and  green.  One  of  the 
guests,  well-acquainted  with  chemistry,  was  struck  with  the  rich 
green  colour  of  the  fat,  and  reserved  a  portion  for  a  private  ana- 
lysis. He  found  the  colouring  matter  to  be  pure  arsenite  of  cop- 
per, forming  about  two  per  cent,  of  the  weight  of  the  fat  !  It 
appeared  on  inquiry,  that,  notwithstanding  the  police  regulations, 
the  butcher's  boy  had  procured  the  poisonous  compound  at  a 
neighbouring  colour  shop.  (Journal  de  Chimie  Medicale,  Jan- 
vier 1847,  p.  16.) 

Dr.  Geoghegan  informed  me  that  an  accident  occurred  in  Dub- 
lin in  1842,  by  which  fourteen  children  suffered  from  symptoms 
of  poisoning,  in  consequence  of  their  having  eaten  some  confec- 
tionery ornaments  coloured  with  arsenite  of  copper.  In  two  or 
three  of  the  cases  jaundice  followed.  The  dangerous  practice  of 
using  this  powerful  poison  to  give  a  colour  to  confectionery  was 
at  one  time  very  prevalent,  but  it  is  not  now  so  frequent.  An 
instance  was  communicated  to  me  in  which  three  lives  were 
nearly  sacrificed  at  a  school  near  Manchester,  owing  to  the  boys 
having  eaten  some  ornamented  confectionery,  which  owed  its 
green  colour  to  arsenite  of  copper.  They  suffered  from  violent 
vomiting,  severe  pains  in  the  stomach  and  bowels,  and  spasms 
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in  the  extremities.  Three  animals  which  ate  of  the  vomited 
matters  were  attacked  by  similar  symptoms. 

In  a  case  which  was  the  subject  of  a  criminal  trial,  this  deadly 
compound  was  proved  to  have  caused  the  death  of  a  gentleman 
by  reason  of  it  having  been  employed  to  give  a  rich  green  colour 
to  some  blanc-mange  served  at  a  public  dinner  : — the  person  who 
employed  it  considering  that  emerald  or  mineral  green  was  no- 
thing more  than  an  extract  of  spinach!  It  led  to  death  under 
the  usual  symptoms,  and  the  parties  were  convicted  of  man- 
slaughter and  sentenced  to  imprisonment.  {Reg.  v.  Franklin  and 
Randall,  Northampton  Summer  Assizes,  1848.)  Most  of  the 
colours  used  for  confectionery  are  of  a  poisonous  nature :  the 
pink  colour  given  by  cochineal  or  madder  is  the  only  oue  which 
can  be  regarded  as  innocent. 

Dr.  Traill  met  with  a  case  in  which  a  child  aged  three  years 
suffered  severely  from  symptoms  of  arsenical  poisoning,  owing 
to  its  having  sucked  some  slips  of  paper  coloured  with  this  green 
pigment  ;  some  of  the  paper,  still  retaining  a  green  colour,  was 
passed  in  the  motions.  The  child  recovered  (Edinburgh  Monthly 
Journal,  July  1851,  page  1). 

Among  other  uses  of  this  noxious  compound,  we  find  it  em- 
ployed for  imparting  a  bright  green  colour  to  the  shelves  of 
bakers'  and  green-grocers'  shops.  An  incident  which  occurred 
to  myself  will  show  that  food  may  thus  acquire  an  arsenical  im- 
pregnation. Several  loaves  of  bread  were  supplied  to  me, 
having  upon  the  undercrust  a  quantity  of  green-coloured  pig- 
ment, which  on  analysis  turned  out  to  be  arsenite  of  copper,  con- 
taining about  fifty  per  cent,  of  arsenic  !  On  inquiry,  I  found 
that  the  baker  had  recently  painted  the  shelves  of  his  shop  with 
this  pigment,  and  the  hot  loaves  placed  upon  them  had  taken  off 
a  portion  of  the  arsenical  paint.  It  is  easy  to  conceive  that  an 
accident  of  this  kind,  if  undetected,  might  lead  to  serious  result?, 
and  perhaps  to  very  erroneous  suspicions.  (Medical  Times  and 
Gazette,  April  1854,  p.  326.) 

Another  alleged  form  of  poisoning  by  this  substance  which 
has  attracted  some  attention,  is  in  the  state  of  vapour  or  fine 
dust  applied  to  the  membrane  of  the  lungs,  or  in  the  state  of  pow- 
der as  applied  to  the  skin.  In  the  former  edition  of  this  work 
the  following  case  was  related.  A  young  man,  after  having  been 
engaged  for  nine  days  in  printing  with  an  arsenical  green  pig- 
ment, was  seized  with  irritation  and  watery  discharge  from  the 
nose,  swelling  of  the  lips  and  nostrils,  and  headache.  The  next 
day  he  experienced  severe  colic,  and  great  muscular  weakness : 
but  these  symptoms  disappeared  in  about  eight  days.  It  is  pro- 
bable that,  in  this  case,  the  arsenite  of  copper  had  been  taken  into 
the  body  in  the  state  of  fine  powder.  (See  Arsenical  vapours, 
ante,  p.  426.)  I  have  since  been  informed,  that  the  persons  who 
manufacture  and  hang  the  coloured  paper  on  walls,  suffer  from 


NOXIOUS  EFFECTS  OF  SCHEELE's  GREEN. 


433 


boils,  inflammation  of  the  eyes,  and  other  symptoms  of  irritation. 
In  one  case  now  under  treatment,  pustular  tumours  have  shown 
themselves  cn  the  wrists  and  ankles,  and  there  is  excessive  sensi- 
tiveness and  irritability  of  the  skin.  If  removed  they  soon  re- 
cover. In  a  former  page  I  have  alluded  to  the  mysterious  deaths 
of  a  whole  family  (see  cases  of  the  Arzone  family,  ante,  p.  120). 
The  father  was  a  pigment-manufacturer,  and  there  is  great  rea- 
son to  believe  that  he  and  his  family  fell  victims  to  the  respira- 
tion of  arsenical  dust  or  vapours.  According  to  M.  Bouchardat 
(Annuaire  de  Therapeutique,  1846,  p.  209),  the  workmen  who 
handle  the  emerald-green  in  making  the  papers,  are  subject  to 
serious  disorders  of  health.  They  sometimes  suffer  from  erup- 
tions of  the  skin, — one  of  the  local  effects  of  poisoning  by  ar- 
senic (see  Assoc.  Med.  Journal,  1856,  Sept.  6,  p.  757  ;  Sept. 
20,  p.  810,  and  ante,  p.  371),  with  oedema  (watery  swelling)  of 
the  face,  and  boils  frequently  forming  in  the  scrotum.  There  is 
irritation  with  discharge  of  fluid  from  the  mucous  membrane  of 
the  nose,  and  abundant  salivation.  In  the  more  advanced  stage, 
there  are  colicky  pains,  headache,  and  prostration  of  strength. 
(See  Ann.  d'Hyg.  1847,  ii.  p.  56  ;  and  Journal  de  Chimie, 
JuiUet  1858,  pp.  394,  397.) 

More  than  ten  years  since,  Dr.  Martin  announced  that  the  use 
of  this  arsenical  green  in  oil-paint  had  an  injurious  effect  upon 
those  who  inhabited  apartments  recently  painted  with  this  sub- 
stance. Four  pounds  of  Scheele's  green  had  been  used  in  paint- 
ing the  walls  of  a  low  damp  room.  In  a  few  days  a  putrescent 
and  highly  disagreeable  odour  was  perceptible.  When  the  win- 
dows were  closed,  those  who  remained  in  the  room  experienced 
headache,  pain  in  the  chest,  and  other  disagreeable  symptoms. 
The  colour  was  scraped  from  the  walls,  and  the  room  was  then  in- 
habited without  any  of  these  unpleasant  symptoms  being  observed. 
Dr.  Martin  attributed  the  effects  to  the  production  of  arsenuietted 
hydrogen.  The  poisonous  salt  may,  however,  have  been  itself 
carried  off  in  vapour,  like  white  lead,  under  similar  circumstances, 
by  the  oil  of  turpentine.  In  a  note  attached  to  this  case,  it  is 
stated  that  since  the  mixed  acetate  and  arsenite  have  been  sub- 
stituted for  carbonate  of  copper  in  painting  the  walls  of  rooms, 
many  persons  who  have  slept  in  rooms  painted  green,  have 
complained  in  the  morning  of  headache,  nausea,  dryness  of  the 
mouth  and  throat,  and  cough.  The  symptoms  went  off  during 
the  day.  In  one  instance  the  foul  odour  was  referred  to  mice, 
and  the  wainscot  was  about  to  be  removed,  when  a  suspicion 
arising  that  it  was  owing  to  the  green  colour  used  as  a  pigment, 
this  was  removed,  and  the  smell  disappeared.  (Gaz.  Med.  13 
Eev.  1847,  p.  130.) 

I  have  elsewhere  referred  to  the  probable  effects  of  wall- papers 
loosely  covered  with  the  aceto-arsenite  of  copper  (ante,  p.  364). 
This  pigment  contains  fifty-nine  per  cent,  of  arsenic,  and  from 
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some  of  these  papers  the  noxious  material  may  be  easily  scraped 
or  removed  by  friction.  A  square  foot  of  the  paper  may  yield 
from  twenty-eight  to  seventy  grains  of  the  arsenical  pigment,  and 
in  rooms  exposing  five  or  six  hundred  square  feet,  a  large  quan- 
tity of  arsenic  is  thus  distributed  over  an  extensive  surface.  Dr. 
Hinds,  of  Birmingham,  noticed,  that  in  occupying  a  room  which 
was  covered  with  a  wall-paper  of  this  kind,  he  suffered  from 
severe  depression,  nausea,  pain  in  the  abdomen,  and  great  pros- 
tration of  strength.  These  symptoms  appeared  on  every  even- 
ing that  he  sat  in  this  room  :  this  led  him  to  suspect  that  they 
were  connected  with  the  room,  and  on  examining  the  paper,  he 
found  in  it  a  quantity  of  arsenic.  (Lancet,  1857,  vol.  i.  p. 
193.)  Two  other  cases  occurred  in  his  practice,  where  similar 
symptoms  were  produced  in  a  man  and  his  wife,  under  similar 
circumstances.  To  these  I  have  elsewhere  referred  (ante,  p.  365). 
Dr.  Halley,  of  Harley  Street,  suffered  from  constant  headache, 
dryness  of  the  throat  and  tongue,  with  internal  irritation.  In 
about  three  weeks,  he  became  completely  prostrated,  and  was 
threatened  with  paralysis  of  his  left  side.  He  called  on  me 
and  described  his  symptoms,  bringing,  at  the  same  time,  a  por- 
tion of  the  wall-paper  of  the  room  in  which  he  was  in  the  habit 
of  sitting  ;  and  this  I  found  to  be  loaded  with  arsenic.  He  re- 
moved the  paper,  and  since  then  has  recovered  his  health. 
Several  cases  have  since  come  before  me,  in  which,  whether  real 
or  imaginary,  symptoms  of  a  similar  kind  have  been  referred  by 
persons  to  the  habitation  of  rooms  papered  with  the  arsenical 
green.  At  the  same  time,  there  have  been  many  cases  in  which  the 
occupation  of  rooms  thus  papered  has  been  attended  with  no  in- 
jurious effects.  This  fact,  as  well  as  the  results  of  a  few  imper- 
fect experiments,  have  led  some  persons  to  affirm  that  the 
arsenical  papers  have  not  produced  the  effects  ascribed  to  them. 
(See  Pharmaceutical  Journal,  April,  1858,  p.  520,  and  May, 
1858,  p.  554.)  The  connection  of  cause  and  effect,  however, 
appears  to  me  to  be  too  plainly  made  out  in  the  cases  of  Dr. 
Hinds  and  Dr.  Halley,  to  be  set  aside  as  a  mere  coincidence. 
The  symptoms  in  both  cases  were  similar,  and  such  as  arsenic  is 
well  known  to  produce  ;  there  was  no  other  source  of  arsenic,  and 
no  other  cause  to  explain  them  :  and  they  entirely  ceased  on  the 
removal  of  the  arsenical  paper.  It  may  not  be  easy  to  detect 
arsenic  in  the  air  of  a  room  thus  papered,  but  then  it  is  equally 
difficult  to  detect  lead  in  the  air  of  fresh  painted  rooms,  in 
which  persons  have  been  paralysed,  by  passing  a  night  !  In  the 
year  1837,  and  subsequently,  arsenic  was  largely  used  in  the 
manufacture  of  a  spurious  kind  of  wax-candle.  The  workmen 
suffered  from  boils  and  other  disorders,  and  some  who  occu- 
pied rooms  in  which  such  candles  were  burnt,  complained  of 
symptoms  like  those  of  arsenical  poisoning.  As  in  reference 
to  the  arsenical  papers,  it  was  alleged,  —  because  arsenic  could 
not  be  detected  in  the  air  of  a  room,  and  all  persons  did  not 
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suffer  from  the  use  of  the  candles,  —  that  the  illness  was  owing  to 
some  other  cause.  Although  there  are  difficulties  in  explaining 
how  it  happens  that  more  accidents  do  not  occur,  it  appears  to 
me  there  is  already  sufficient  evidence  to  justify  an  enforcement 
of  the  Prussian  regulation  prohibiting  the  use  of  arsenic  for  such 
a  manufacture,  or  in  allowing  the  paper  to  be  sold  only  on  the 
condition  that  the  words  "  arsenic,  poison,"  are  stamped  upon  it  ! 
(See  Pharm.  Journal,  May  1858,  p.  553.) 

Dr.  Bocker  of  Bonn,  one  of  the  most  recent  writers  on  Toxi- 
cology, refers  to  the  effects  of  chronic  poisoning  produced  on 
persons  inhabiting  rooms  of  which  the  walls  are  covered  with 
arsenic  paper-hangings,  and  states,  that  on  several  occasions  he 
has  been  called  upon  to  treat  such  cases.  A  removal  of  the 
cause  has  generally  proved  sufficient.  Dr.  Bocker  considers  that 
a  damp  state  of  the  wall  renders  them  injurious.  (Die  Vergif- 
tungen,  1857,  p.  132  ;  also  Casper's  Vierteljahrschrift,  Januar, 
1858,  p.  184.) 

Analysis.  —  (Scheele's  Green.)  This  salt  is  of  a  green  colour, 
the  depth  of  which  is  modified  by  admixture  with  other  sub- 
stances. It  is  insoluble  in  water,  but  soluble  in  ammonia  and  in 
acids,  forming  a  blue  solution.  When  very  gently  heated  in  a 
reduction-tube,  arsenious  acid  is  sublimed  in  minute  octahedral 
crystals.  These  may  be  collected,  dissolved  in  water,  and  tested  in 
the  usual  way.  (See  ante,  p.  386,  Exp.  7.)  The  residuary  oxide 
of  copper  may  then  be  dissolved  in  nitric  acid  and  tested.  With 
charcoal  powder,  the  arsenite  gives,  although  with  some  difficulty, 
a  ring  of  metallic  arsenic  :  but  the  arsenical  nature  of  the  salt  is 
easily  determined  by  boiling  it  with  diluted  muriatic  acid  and  a 
slip  of  metallic  copper  or  copper  gauze.  (See  Reinsch's  Process, 
ante,  p.  397.)  Metallic  arsenic  is  immediately  deposited  on  the 
copper.  When  the  arsenite  of  copper  is  used  in  confectionery, 
the  substance  upon  which  it  is  spread  is  either  soluble  (sugar  or 
starch)  or  insoluble  (plaster  of  Paris).  In  either  case  we  scrape 
off  the  green  colour  and  digest  it  in  a  small  quantity  of  water. 
In  the  first  case  the  arsenite  of  copper  is  deposited,  while  the 
sugar  or  starch  is  dissolved  :  in  the  second,  the  arsenite  of  cop- 
per is  deposited  with  the  sulphate  of  lime.  The  former  may  be 
separated  from  the  latter  by  ammonia,  and  re- obtained  pure  by 
evaporation.  Should  the  arsenite  be  mixed  up  with  fat  or  oil, 
it  will  easily  subside  as  a  sediment  on  keeping  the  substance 
melted,  and  the  deposit  may  be  freed  from  any  traces  of  fat  by 
digesting  it  in  ether.  The  pigment  called  Emerald  Green  is 
a  mixture  of  arsenite  and  acetate  of  copper.  The  presence  of 
arsenic  in  this  compound  is  easily  detected  by  muriatic  acid  and 
metallic  copper. 

METALLIC  ARSENIC.  FLY-POWDER. 

It  is  generally  considered  that  metallic  arsenic  is  not  poi- 
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sonous  ;  but,  as  this  metal  is  easily  oxidised,  it  speedily  ac- 
quires poisonous  properties.  According  to  Berzelius,  the 
metal  is  slowly  converted,  by  exposure  to  the  air,  to  a  pulverulent 
suboxide  of  a  black  or  brownish-black  colour.  This  is  com- 
monly called  "fly-powder." — a  name  also  applied  to  the  arsenical 
cobalt  ores  reduced  to  powder.  Thus,  what  is  called  the  "  Tuna- 
berg  ore" — a  mixture  of  cobalt,  arsenic,  iron,  and  sulphur — is 
largely  used  on  the  Continent  under  the  name  of  "fly-powder ;!' 
and  as  it  comes  within  the  reach  of  children,  it  frequently  gives 
rise  to  accidents. 

Symptoms  and  appearances. — A  few  years  ago,  Dr.  Schob- 
bens  was  called  to  a  man  who  had  taken  some  of  this  powder 
by  mistake  for  a  purgative.  He  was  soon  attacked  with  the 
usual  symptoms  of  poisoning  by  arsenic.  He  swallowed  a  large 
quantity  of  milk,  which  occasioned  immediate  vomiting.  As 
fifteen  hours  had  elapsed  before  a  medical  man  saw  him,  no 
treatment  was  of  any  avail,  and  he  died  from  the  effects  of  the 
poison.  In  another  case  a  child,  aged  4  years,  swallowed  a 
portion  of  fly-powder.  The  hydrated  sesquioxide  of  iron  was 
given  every-half  hour,  and  the  child  recovered  the  next  clay. 
(Monthly  Jour.  Med.  Science,  Sept.  1846,  p.  228.)  The  exact 
quantity  taken  in  this  case  is  not  known  ;  but  there  is  no  doubt 
that  the  poison  is  but  little  inferior  to  arsenious  acid  in  activity, 
and  the  symptoms  and  appearances  after  death  from  a  fatal  dose 
would  be  similar.  This  substance  is  not  much  known  in  Eng- 
land. A  woman  was  convicted  in  France  for  poisoning  her 
husband  with  it  in  1844.  (Briand,  Man.  Comp.  de  Med.  Leg. 
228.)  It  owes  its  poisonous  properties  to  arsenious  acid,  of 
which,  with  the  metal,  it  appears  to  be  a  mechanical  mixture. 

According  to  Dr.  Schiitte,  it  contains,  as  it  is  usually  sold, 
from  four  to  eleven  per  cent,  of  white  arsenic.  This  gentleman 
has  reported  one  case  in  which  it  was  homicidally  administered 
by  a  man  to  his  wife.  The  prisoner,  Dombroivsky,  was  tried 
before  the  Court  of  Wolfenbuttel,  in  July  1853,  convicted  of 
murder  by  poison,  and  subsequently  executed.  The  quantity  of 
the  powder  taken  by  deceased  is  unknown.  The  symptoms 
from  which  she  suffered  were  violent  vomiting  and  purging, 
severe  pain  in  the  abdomen,  and  great  thirst.  She  died  in  six 
days.  The  principal  appearances  were  softening  and  excoria- 
tion of  the  mucous  membrane  of  the  stomach,  striped  or  striated 
inflammatory  redness  of  the  mucous  membrane,  with  bloody 
points  about  the  cardia.  The  intestines  were  also  inflamed". 
Small,  black,  metallic-looking  particles  were  found  in  the  con- 
tents of  the  stomach  ;  and  these,  on  analysis,  proved  to  be 
arsenic.  The  quantity  found  amounted  to  about  nineteen  grains. 
Some  of  the  same  kind  of  powder  was  taken  from  the  prisoners 
pocket.  (Casper's  Vierteljahrschrift,  1854,  ii.  p.  230  ;  and  Otto, 
Ausmit.  der  Gifte,  1856,  p.  56.) 

This  metallic-looking  powder  forms  what  may  be  called  black 
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arsenic.  Dr.  Chevers  refers  to  a  case  that  occurred  in 
India,  in  which  some  difficulty  arose  in  respect  to  the  evi- 
dence, in  consequence  of  a  witness  describing  an  arsenical 
powder  as  black.  (Med.  Jur.  for  India,  p.  74.)  It  was  thought 
that  the  witness  had  made  a  mistake  in  the  description  ;  but 
the  arsenic  was  probably  in  the  form  of  fly-powder.  It  would 
be  known  from  white  arsenic  coloured  by  soot,  by  the  great 
weight  and  metallic  appearance  of  the  black  particles. 

Analysis. — When  boiled  in  water,  arsenious  acid  is  dissolved, 
and  the  appropriate  tests  may  be  then  applied  to  the  solution. 
When  a  small  portion  is  gently  heated  in  a  reduction-tube,  a 
ring  of  arsenious  acid  is  obtained  as  well  as  a  ring  of  metallic 
arsenic.  With  soda-flux,  a  well-defined  metallic  crust  is  pro- 
cured, possessing  the  characters  already  described  (ante,  p.  386). 
This  compound  is  used  for  destroying  flies  as  well  as  vermin. 

Fly-water  is  a  name  applied  to  solutions  of  arsenic  and  of 
various  arsenical  compounds  in  water.  Mixtures  of  this  kind 
may  be  formed  by  dissolving  one  part  of  the  arsenite  of  soda  or 
potash,  and  two  parts  of  sugar,  in  twenty  parts  of  water.  Paper 
soaked  in  this  solution,  and  dried,  is  used  for  poisoning  flies  ; 
and  perhaps  this  is  the  safest  form  in  which  arsenic  can  be  used 
for  such  a  purpose. 

A  case  of  poisoning  by  fly-water,  in  which  two  grains  and  a 
half  of  arsenious  acid  destroyed  the  life  of  an  adult  in  thirty-six 
hours,  will  be  found  reported  in  the  Medical  Gazette  (vol.  xxxix. 
p.  116). 

ARSENIC  ACID. 

Symptoms. — This  is  an  artificial  product  almost  entirely  con- 
fined to  the  chemical  laboratory.  Orfila  states  that  it  is  a  more 
powerful  poison  than  arsenious  acid,  but  he  does  not  adduce 
any  cases  in  support  of  his  opinion.  I  have  not  been  able  to 
find  any  case  of  poisoning  by  it  in  the  human  subject.  Dr. 
Glover  ascertained  that  four  grains  of  the  acid,  dissolved  in  two 
drachms  of  water,  and  introduced  into  the  stomach  of  a  stout 
rabbit,  killed  the  animal  in  four  hours,  with  the  symptoms  of 
irritant  poisoning,  and  an  affection  of  the  nervous  system. 
(Ed.  Med.  and  Surg.  Jour.  vol.  lviii.  p.  121.) 

Treatment.  —  The  hydrated  oxide  or  acetate  of  iron  would 
be  more  likely  to  act  as  an  antidote  in  poisoning  by  arsenic 
acid,  owing  to  the  great  solubility  of  this  compound  and  its 
tendency  to  combine  with  the  oxide. 

Analysis. — Arsenic  acid  is  a  white  uncrystalline  deliques- 
cent solid.  1.  It  is  not  entirely  volatilised  on  platina  foil  by 
the  flame  of  a  lamp.  2.  It  is  very  soluble  in  water,  forming 
a  highly  acid  solution.  3.  It  is  precipitated  of  a  brick-red 
colour  by  nitrate  or  the  ammonio- nitrate  of  silver.  In  these 
characters  it  differs  from  arsenious  acid.    4.  It  yields  readily 
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an  arsenical  sublimate  with  charcoal.  5.  It  yields  deposits  with 
copper  and  muriatic  acid,  or  in  Marsh's  apparatus.  But  Dr. 
Rainey  has  shown  that  Reinsch's  process  does  not  act  so  deli- 
cately with  the  arsenic,  as  with  arsenious  acid.  The  arsenic 
may,  however,  be  converted  to  arsenious  acid  by  mixing  it 
with  sulphurous  acid  and  evaporating  the  liquid  to  dryness. 
Arsenic  acid  is  also  precipitated  of  a  pale  yellow  colour,  although 
slowly,  by  sulphuretted  hydrogen  gas.  In  these  properties  it 
resembles  arsenious  acid. 

ARSENIATES  OF  POTASH  AND  SODA. 

Symptoms  and  appearances. — The  arseniates  of  potash  and  soda 
must  be  regarded  as  active  poisons,  although  there  are  but  few 
instances  on  record  in  which  life  has  been  destroyed  by  them. 
Dr.  Christison  states  that,  in  the  course  of  his  reading,  he  has 
met  with  only  two  reported  cases  of  poisoning  by  arseniate  of 
potash.  (Op.  cit.  284. )  j  M.  Bouley.  administered  this  salt  to 
seven  horses,  from  the  effects  of  which  they  all  died.  On  in- 
spection, it  was  observed  that  there  was  well-marked  inflamma- 
tion of  the  stomach,  intestines,  and  bladder,  and  there  were 
ecchymoses  in  the  left  ventricle  of  the  heart.  The  contents  of 
the  viscera  in  one  horse  yielded  no  traces  of  arsenic — a  fact 
probably  to  be  ascribed  to  the  violent  diarrhoea  from  which  the 
animal  had  suffered.  (Orfila,  Toxicologie,  i.  452.)  /  An  attempt 
at  murder  by  the  arseniate  of  potash  was  the  subject  of  a  trial 
in  France  in  1844.  This  poisonous  salt  had  been  maliciously 
put  into  a  bottle  of  wine.  The  prosecutor  swallowed  a  mouth- 
ful, and,  from  finding  the  liquid  very  bitter,  he  spat  out  the 
greater  portion.  His  wife  also  tasted  it,  but  drank  only  a  small 
quantity.  In  the  course  of  the  night  the  prosecutor  was  seized 
with  severe  colic,  vomiting,  general  prostration  of  strength,  and 
stupor ;  the  wife  suffered  from  similar  symptoms.  The  medical 
man  who  had  been  called  to  them,  finding  that  but  a  small 
quantity  of  wine  had  been  taken  from  the  bottle,  referred  the 
symptoms  to  indigestion.  The  next  morning  the  prosecutor 
gave  a  portion  of  the  suspected  wine  to  a  dog  :  the  animal 
suffered  from  violent  vomiting  and  convulsions,  and  died  in  four 
hours.  The  wine  was  analysed  by  M.  Chevallier,  and  found  to 
contain  about  one  drachm  of  arseniate  of  potash  to  a  pint.  A 
person,  in  whose  possession  a  large  quantity  of  arseniate  of 
potash  was  found,  was  tried  for  this  nefarious  attempt  to  poison  ; 
but  he  was  acquitted.  (Journal  de  Chimie  Medicale,  1854, 
p.  524.)  A  coarse  sort  of  blotting-paper,  soaked  in  a  solution  of 
arseniate  of  potash,  is  now  extensively  sold  under  the  name  of 
"Papier  Moure."  It  is  erroneously  represented  that  the  substance 
with  which  it  is  impregnated  is  not  poisonous  to  human  beings. 

Two  cases  are  reported  of  poisoning  by  arseniate  of  soda. 
Two  young  men  sent  to  a  druggist's  for  doses  of  tartrate  of 
soda,  in  place  of  which  arseniate  of  soda  was  sent  by  mistake. 
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In  five  minutes  after  the  substance  had  been  taken,  they  were 
attacked  with  violent  cramps  in  the  stomach.  One  died,  and 
the  other  remained  for  some  time  in  a  dangerous  condition. 
(Amer.  Jour.  Med.  Sci.  Oct.  1852,  p.  553  ;  and  Wharton  and 
Stille's  Med.  Jur.  p.  454.) 

Treatment.  —  A  solution  of  an  arseniate  is  copiously  precipi- 
tated by  the  hydratcd  oxide,  or  a  solution  of  acetate"  of  iron  : 
hence  these  substances  might  be  administered  with  a  fair  pros- 
pect of  benefit. 

Analysis. — Arseniate  of  potash  is  a  white  deliquescent  sub- 
stance, fixed  when  heated,  and  very  soluble  in  water.  The 
same  tests  may  be  applied  to  it  as  to  Arsenic  Acid.  Marsh's 
process  acts  with  much  more  certainty  and  delicacy  than  that  of 
Keiusch  (ante,  p.  392).  In  order  to  separate  the  whole  of  the 
arsenic,  the  liquid  may  be  acidulated  with  muriatic  acid,  and  a 
current  of  sulphuretted  hydrogen  gas  passed  into  it. 

The  Bin  arseniate  of  Potash  is  known  under  the  name  of 
Macquer's  neutral  arsenical  salt.  The  liquid  known  as  Pearson's 
solution,  which  is  still  used  medicinally  in  France,  is  a  mixture 
of  one  grain  of  arseniate  of  soda  to  one  ounce  of  distilled  water. 

SULPHURETS  OF  ARSENIC. 

There  are  several  kinds  met  with  in  commerce — Orpiment 
or  Yellow  Arsenic,  and  Realgar  or  Red  Arsenic.  They 
are  poisonous  in  consequence  of  their  containing  a  large  pro- 
portion of  free  arsenious  acid  ;  this  sometimes  amounts  to  as 
much  as  30  per  cent,  of  their  weight.  They  are  occasionally  used 
as  poisons  :  in  several  criminal  trials  in  England  it  has  been 
proved  that  orpiment  was  the  substance  employed.  Orpiment  and 
realgar  are  employed  in  the  arts,  and  are  procurable  by  artisans 
with  the  most  destructive  facility.  On  one  occasion,  a  quantity 
of  red  powder,  brought  to  me  by  a  mechanic  as  iron  rust,  which 
he  was  carrying  loosely  in  his  waistcoat  pocket,  turned  out  to 
be  realgar !  From  the  brilliant  colours  of  these  compounds, 
they  are  used  in  painting,  dyeing,  paper-staining,  and  even  in 
the  colouring  of  toys  and  sweetmeats  for  children!  It  is  re- 
markable that,  under  these  circumstances,  accidents  are  not 
more  frequent.    (See  Ann.  d'Hyg.  1843,  p.  358.) 

It  is  in  the  state  of  yellow  sulphuret  that  arsenic  is  so  com- 
monly found  in  the  stomach  after  death  when  the  body  has  been 
buried  for  a  long  period.  This  arises  from  the  action  of  sul- 
phuretted hydrogen,  generated  by  decomposition,  on  the  white 
arsenic  taken  during  life.  In  some  instances,  the  coats  of  the 
stomach  and  intestines  may  present  deep  yellow  patches  from 
this  change  taking  place  in  the  tissues.  This  conversion  of 
white  to  yellow  arsenic,  is,  in  general,  only  partial  (ante,  p.  193). 

Symptoms  and  appearances.  —  The  sulphurets  of  arsenic  pro- 
duce symptoms  and  appearances  after  death  similar  to  those 
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caused  by  arsenious  acid  ;  but  the  dose  required  to  destroy 
life  must  vary  according  to  the  proportion  of  arsenious  acid 
with  which  the  sulphuret  happens  to  be  mixed.  This  is  not  a 
common  form  of  poisoning  ;  the  intense  colour  of  the  poison 
would  lead  to  suspicion.  It  was  with  orpiment  that  Mrs.  Smith 
was  poisoned  at  Bristol  in  1835.  (Med.  Quart.  Rev.  July 
1835,  p.  390.)  This  poison,  from  its  colour,  may  be  given  or 
taken,  by  mistake,  for  mustard  or  turmeric  In  a  case  which 
occurred  to  Dr.  Jochner,  two  persons  partook  of  some  porridge, 
in  which  orpiment  had  been  put,  by  mistake,  for  turmeric. 
They  suffered  from  continual  vomiting,  burning  pain  in  the 
stomach,  and  collapse.  One,  an  old  man,  died  in  twenty-two 
hours ;  the  other,  a  boy,  recovered.  Evidence  of  violent  inflam- 
mation was  found  in  the  gullet  and  stomach,  the  mucous  coat 
of  the  latter  being  softened  and  thickened.  There  was  a  sphace- 
lated spot,  one  inch  in  diameter,  in  the  oesophagus  ;  and  another 
in  the  stomach,  three  inches  in  extent.  (Wharton  and  Stille, 
Med.  Jur.  434.)  According  to  Dr.  Chevers  (Med.  Jur.  for 
India,  p.  74),  orpiment  is  much  used  in  India  both  as  a  medicine 
and  as  a  poison.  He  refers  to  eight  instances  in  which  this  poi- 
son was  fyund,  either  in  food,  or  in  the  stomachs  of  persons  who 
had  died  under  symptoms  of  irritant  poisoning.  The  sul- 
phuret was  detected  in  the  remains  of  two  bodies  after  ten 
months'  interment  without  coffins.  Orpiment  and  realgar  are 
sold  openly  in  India,  and  are  used  as  depilatories.  Orpiment 
has  been  known  to  cause  death  by  external  application  as  a 
depilatory  (see  Annales  d'Hygiene,  1834,  459);  a  result 
which  might  be  expected  from  the  quantity  of  arsenious  acid 
with  which  it  is  mixed.  There  is  a  form  of  depilatory  used, 
which  consists  of  one  part  of  orpiment,  twelve  parts  of  quick- 
lime, and  ten  parts  of  starch,  made  into  a  soft  paste  with  water 
(Pereira,  i.  162),  the  use  of  which  must  always  be  attended  with 
danger. 

Treatment.  —  The  promotion  of  vomiting  with  the  exhibition 
of  mucilaginous  liquids  can  alone  be  trusted  to. 

Analysis.  —  The  powdered  sulphurets  yield  a  solution  of  arse- 
nious acid  on  boiling  them  in  water  acidulated  with  muriatic 
acid.  They  readily  give  the  well-known  sublimates  of  metallic 
arsenic,  both  with  soda-flux,  silver,  and  in  the  hydrogen  appa- 
ratus. They  also  yield  a  deposit  of  arsenic  Avhen  boiled  with 
copper  and  muriatic  acid.  Orpiment  is  insoluble  in  muriatic 
acid,  but  it  is  readily  dissolved  by  a  solution  of  potash.  Organic 
mixture*. — The  sulphuret  being  insoluble  in  water,  it  is  in  general 
easily  separated  mechanically  by  allowing  the  matters  mixed 
with  it  to  become  dry  upon  bibulous  paper.  If  the  sulphuret 
cannot  be  separated  mechanically,  the  organic  matter  suspected 
to  contain  it  should  be  dried  and  boiled  with  nitric  acid  to  dry- 
ness, until  it  is  destroyed.    Any  sulphuret  will  be  then  found, 
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under  the  form  of  arsenic  acid,  soluble  in  water.  Another  im- 
pure sulphuret,  sold  as  Kings  yelluw,  is  composed,  according  to 
Dr:  Christison,  of  sulphuret  of  arsenic,  lime  and  sulphur.  It  is 
highly  poisonous,  and  is  extensively  sold  as  a  pigment.  A  case 
of  alleged  poisoning  by  this  substance  has  been  already  related 
(ante,  p.  225.)  The  patient  died  of  inflammation  of  the  air- 
passages.  The  sulphuret  of  arsenic  is  easily  separated  from  the 
pigment  by  digestion  in  caustic  alkali. 

SOLUTION  OF  CHLORIDE  OF  ARSENIC. 
(LIQUOR  ARSEN1CI  CHLORIDE  ) 

This  is  a  pharmacopceial  solution  of  arsenic  in  diluted  hydro- 
chloric acid.  It  contains  one  grain  and  a  half  of  arsenious 
acid  in  one  fluid-ounce,  which  is  equal  to  the  small  proportion 
of  three-sixteenths  of  a  grain  to  a  fluid-drachm.  Mr.  Phillips 
states  that  it  is  a  highly  poisonous  preparation,  and  from  a  case 
which  I  saw  in  Guy's  Hospital  in  May,  1857,  this  statement  is 
confirmed.  An  adult  female  took,  in  three  doses,  thirty  minims 
over  a  period  of  twenty-four  hours.  The  quantity  of  arsenic 
thus  taken  was  not  more  than  the  tenth  part  of  a  grain,  and 
yet  the  symptoms  which  followed  were  of  a  severe  kind,  re- 
sembling those  of  chronic  poisoning.  There  were  constriction 
of  the  throat,  pain  and  irritation  of  the  stomach  and  bowels, 
tingling  and  numbness  of  the  hands  and  feet,  loss  of  muscular 
power,  and  a  feeling  of  extreme  depression.  The  medicine  was 
withdrawn,  and  the  patient  slowly  recovered.  It  seems  that  she 
had  not  taken  arsenic  previously,  and  there  was  no  evidence  of 
this  existence  of  a  peculiar  susceptibility  to  the  effects  of  this 
poison.  The  quantity  taken  was  very  small  to  produce  such 
alarming  effects.  The  usual  medicinal  dose  of  this  solution  is 
from  three  to  ten  minims.  It  has  about  three-eighths  of  the 
strength  of  the  solution  of  arsenite  of  potash. 

ARSENURETTED  HYDROGEN. 

This  is  a  gaseous  poison  of  arsenic,  producing,  when  respired 
in  small  quantity,  very  serious  effects  upon  the  system.  It  has 
already  occasioned  death  in  at  least  three  instances.  The  gas 
is  an  artificial  product,  and  is  formed  in  a  chemical  laboratory 
in  various  ways,  —  one  method  has  already  been  described  in 
speaking  of  Marsh's  process  (ante,  p.  392) :  and  its  highly  poi- 
sonous properties  render  it  necessary  that  caution  should  be 
used  in  the  employment  of  this  mode  of  testing.  The  gas  is 
most  effectually  decomposed,  and  prevented  from  diffusing  itself, 
by  passing  it  into  a  solution  of  nitrate  of  silver,  or  chloride  of 
gold.  (See  ante,  p.  392.)  This  form  of  gaseous  arsenical  poi- 
soning has  been  hitherto  purely  accidental.  It  is  stated  that 
Gehlen,  a  German  chemist,  was  killed  by  accidentally  breathing 
a  small  quantity.    Suspecting  that  the  gas  was  escaping  from 
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some  part  of  the  apparatus  he  was  using,  he  applied  his  nose 
for  the  purpose  of  detecting  it ;  and  although  he  respired  but 
a  small  quantity,  probably  a  few  hundredths  of  a  grain  of 
arsenic  only,  he  was  seized  in  about  an  hour  afterwards  with 
vomiting,  shivering,  and  great  prostration  of  strength.  He  died 
on  the  ninth  day.  The  most  complete  history  of  this  kind  of 
poisoning  has  been  published  by  Dr.  O'Reilly,  of  Dublin.  I  am 
indebted  to  him  for  the  particulars  of  the  case. 

Symptoms  and  appearances. — A  gentleman,  for  the  sake  of 
experiment,  wished  to  respire  about  one  hundred  and  fifty  cubic 
inches  of  pure  hydrogen  gas.  It  unfortunately  happened  that  the 
sulphuric  acid,  which  he  used  for  making  the  hydrogen,  was 
largely  contaminated  with  arsenic.  Immediately  after  he  had 
respired  the  gas,  he  was  seized  with  giddiness  and  fainting, 
constant  vomiting  of  a  greenish-coloured  matter,  and  dull  pain 
in  the  region  of  the  stomach.  There  was  also  complete  sup- 
pression of  urine.  He  died  in  about  six  days.  On  dissection, 
the  liver  and  kidneys  were  found  of  a  deep  indigo  colour,  —  the 
mucous  membrane  of  the  stomach  was  easily  separated ;  and 
there  were  two  distinct  patches  of  inflammation  at  the  greater 
curvature.  There  was  a  quantity  of  reddish-coloured  fluid 
effused  in  the  chest,  in  about  ten  ounces  of  which  Dr.  O'Reilly 
detected  arsenic  by  the  use  of  Marsh's  process.  From  experiments 
made  subsequently  on  the  sulphuric  acid,  it  is  supposed  that  the 
deceased  must  have  inhaled  a  quantity  of  arsenic  equivalent  to 
about  twelve  grains  of  arsenious  acid.  A  case  of  poisoning  by 
this  gas  occurred  in  England  in  December,  1836.  A  young 
gentleman  was  killed  by  respiring  the  gas,  evolved  from  a  mix- 
ture of  arsenic,  zinc,  and  sulphuric  acid.  Death  did  not  take 
place  until  twenty-four  days  after  the  accident.  It  appears  that 
in  this  instance  but  a  very  small  portion  could  have  entered  into 
the  lungs.  I  am  indebted  to  Dr.  Mouatt,  of  Calcutta,  for  the 
particulars  of  another  case,— that  of  Prof.  Robertson,  of  Calcutta 
Medical  College,  who,  while  delivering  a  lecture  on  arsenic, 
accidentally  breathed  a  portion  of  this  gas  which  was  escaping 
from  a  Marsh's  apparatus.  The  first  symptoms  were  a  sense  of 
burning  and  of  constriction  in  the  throat,  followed  by  irritability 
of  the  stomach,  vomiting  of  liquid,  at  first  bilious,  and  after- 
wards coffee-coloured,  with  a  burning  pain  through  the  whole 
alimentary  canal.  Four  pints  of  bloody  urine  were  passed,  and 
this,  on  examination,  was  found  to  contain  arsenic.  There  was 
constipation  of  the  bowels,  with  fever,  a  full,  hard,  frequent  pulse, 
dry,  hot,  unperspiring  skin,  restlessness,  anxiety,  and  great  pros- 
tration of  strength.  He  did  not  recover  from"  these  symptoms 
until  the  twenty-second  day. 

The  detection  of  arsenic  in  the  serous  liquid  of  the  chest 
proves  that  this  poison  is  eliminated  not  merely  by  the  natural 
secretions,  but  also  in  morbid  effusions.     Dr.  Chatin  has  re- 
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cently  proposed  this  as  an  additional  means  of  diagnosis  in 
poisoning  by  arsenic.  A  blister  was  applied  to  the  chest  of  a 
female  labouring  under  the  effects  of  this  poison.  About  ten 
drachms  of  the  serum  were  collected,  and  this  quantity  contained 
sufficient  arsenic  to  give  sixteen  well-marked  metallic  deposits 
by  the  use  of  Marsh's  apparatus.  (Jour,  de  Chimie,  1847,  329.) 
Analysis.— The  chemical  properties  of  this  gas  have  been  already 
described.  (See  Marsh's  process,  ante,  p.  392.)  It  is  colourless, 
possessed  of  a  disagreeable  odour  resembling  that  of  garlic,  in- 
flammable, burning  with  a  bluish-white  flame,  and  evolving  an 
abundance  of  white  solid  vapour.  While  burning,  it  is  converted 
into  water  and  arsenious  acid.  On  cold  surfaces  it  deposits 
metallic  arsenic,  suboxide  of  arsenic,  arsenious  acid,  and  water. 
(For  the  characters  of  the  deposits,  see  p.  394.)  It  is  decom- 
posed by  chlorine,  forming  muriatic  acid  and  chloride  of  arsenic  ; 
also  by  those  metallic  solutions  the  metals  of  which  have  a 
weak  affinity  for  oxygen.  Paper  soaked  in  a  solution  of  nitrate 
of  silver  and  held  over  the  gas,  is  immediately  blackened.  If  it 
be  passed  into  the  solution,  the  silver  is  reduced,  and  arsenic 
acid  is  dissolved.  The  gas  is  not  soluble  in  water,  and  the  air 
of  water  decomposes  it.  At  a  red  heat  the  metal  is  entirely 
deposited,  and  hydrogen  escapes.  This  is  applied  as  an  adjunct 
test  in  Marsh's  process.  It  is  known  from  most  other  gases 
in  being  totally  absorbed  by  a  solution  of  sulphate  of  copper 
(Gregory).  The  specific  gravity  of  the  gas  is  2*695.  It  con- 
tains by  weight  96  2  per  cent,  of  arsenic  ;  and  as  100  cubic 
inches  would  weigh  82*17  grains,  every  cubic  inch  will  contain 
more  than  8-10ths  of  a  grain  of  arsenic  in  a  finely-divided  or 
gaseous  state  !  It  is  therefore  one  of  the  most  formidable  poi- 
sons with  which  we  are  acquainted.  No  treatment  can  save  life 
when  it  has  been  once  respired. 


CHAPTER  26. 

LIQUID  MERCURY  NOT  POISONOUS  —  CORROSIVE  SUBLIMATE  — 
TASTE  AND  SOLUBILITY  —  SYMPTOMS — ITS  EFFECTS  COM- 
PARED "WITH  THOSE  OF  ARSENIC.  SLOW  OR  CHRONIC  POI- 
SONING ACTION    OF    MEUCURY    IN    VAPOUR — SALIVATION 

FROM  SMALL  DOSES  OF  MERCURIAL  MEDICINES — FROM  OTHER 
CAUSES  —  CANCRUM  ORIS  —  EFFECTS  OF  EXTERNAL  APPLICA- 
TION APPEARANCES    AFTER    DEATH  FATAL  DOSE — PERIOD 

AT  WHICH  DEATH  TAKES  PLACE  —  TREATMENT. 

General  remarks.  —  Metallic  mercury,  in  the  state  of  liquid, 
appears  to  be  entirely  destitute  of  poisonous  properties.  Nu- 
merous cases  are  recorded  in  which  this  substance  has  been 
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swallowed  with  impunity.  One  was  the  subject  of  a  report  to 
the  AVestminster  Medical  Society,  in  November  1842.  The 
individual  in  this  case  laboured  under  obstinate  constipation 
which  ended  fatally.  Five  davs  before  death,  half  a  pound  of 
liquid  mercury  had  been  swallowed  as  a  remedial  agent,  and  no 
ill  effects  followed.  On  an  inspection  of  the  body,  the  mercury 
had  Avholly  disappeared.  Much  larger  quantities  of  the  metal 
have  been  taken  without  injurious  consequences.  In  a  case  of 
obstinate  constipation,  after  trying  without  effect  all  the  common 
purgatives,  Dr.  Borgstedt  prescribed  for  a  female,  get.  42,  two 
pounds  of  mercury,  to  be  swallowed  at  intervals  !  The  metal 
remained  nine  days  in  the  body,  and  was  perceptible  to  the  feel 
through  the  abdomen.  The  last  portions  of  metal  were  passed 
by  stool  on  the  fourteenth  day.  Only  five-sixths  of  the  quantity 
administered  were  recovered.  Slight  salivation  appeared  about 
this  time,  but  this  after-effect  was  speedily  subdued.  (Casper's 
"Wochenschrift,  April  12,  1845,  249.)  In  the  same  journal, 
Dr.  Kerstein  relates  a  somewhat  similar  case,  in  which,  under  an 
attack  of  ileus  (ante,  p.  128),  he  gave  to  a  man,  aet.  28,  two 
pounds  of  quicksilver,  in  four  doses,  —  six  ounces  at  each  dose. 
Croton  oil  was  then  prescribed,  and  after  eight  days  the  bowels 
were  moved,  the  greater  part  of  the  metal  being  passed  un- 
changed, excepting  some  portion  which  had  been  converted  into 
black  oxide  (30  Mai  1846,  355).  Many  similar  cases  might  be 
quoted,  all  tending  to  show  that  metallic  mercury  is  inert. 

The  most  important  mercurial  poison  is  corrosive  sublimate  ; 
there  are  some  other  preparations  of  the  metal,  which  will  re- 
quire a  brief  notice. 

corrosive  sublimate. 
This  substance  is  commonly  seen  under  the  form  either  of  very 
heavy  crystalline  masses  or  of  a  white  powder,  and  is  known  by 
the  chemical  name  of  Chloride,  Perchloride,  or  Bichloride  of  Mer- 
cury. The  term  Chloride  has  been  and  is  now  by  many  chemists 
also  assigned  to  calomel.  To  prevent  any  confusion  from  scientific 
chemical  nomenclature,  the  old  and  popular  name  of  Corrosive 
sublimate  is  retained.  This  compound  is  not  often  taken  as 
a  poison.  In  the  coroner's  report  for  1837-8,  there  were  about 
fifteen  fatal  cases  of  mercurial  poisoning,  in  twelve  of  which  cor- 
rosive sublimate  was  the  poison  taken.  It  is  chiefly  used  for 
the  purposes  of  a  Bug-poison,  in  preserving  timber  from  the 
dry-rot,  and  in  bronzing  gun-barrels.  It  is  freely  retailed  to  the 
public  at  the  rate  of  twopence  for  from  one  or  two  drachms  ;  if 
exceeding  this  quantity,  the  price  is  sixpence  per  ounce.  This 
may  guide  the  witness  when  he  has  to  judge  of  the  quantity 
taken,  by  the  price  paid. 

Taste  and  solubility.  —  The  taste  of  corrosive  sublimate  is 
powerfully  acrid  and  metallic,  so  that  no  poisonous  quantity  of 
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it  can  be  easily  swallowed  without  the  person  becoming  imme- 
diately aware  of  the  fact.  It  is  very  soluble  in  water,  hot  or  cold, 
|  and  speedily  sinks  in  it,  in  which  properties  it  differs  strikingly 
from  arsenic.  I  have  found  by  experiment  that  one  hundred 
,  grains  of  a  cold  saturated  solution  hold  dissolved,  at  a  maximum, 
.  ten  grains  of  corrosive  sublimate  ;  and  it  is  stated  by  most  che- 
mists that  two  parts  of  boiling  water  (212°)  will  dissolve  one  part 
of  the  poison.  The  Pharmacopoeial  solution  (Liquor  Hydrargyri 
Bichloridi)  used  in  medicine,  contains  only  half  a  grain  of  cor- 
rosive sublimate  to  one  fluid-ounce.  Half  a  grain  of  hydro- 
chlorate  of  ammonia  is  added.  Corrosive  sublimate  is  also 
readily  dissolved  by  alcohol  and  ether  ;  the  last  body  takes  up 
one-third  of  its  weight,  and  has  the  property  of  abstracting  it 
from  its  aqueous  solution,  —  a  principle  which  is  sometimes  ad- 
vantageously resorted  to  for  separating  the  poison  when  dissolved 
in  organic  liquids.  It  is  soluble  without  change  in  nitric  and 
muriatic  acids.  The  solubility  of  this  poison  in  an  alcoholic 
liquid  (whisky)  was  a  material  question  in  Reg.  v.  Walsh  (Kil- 
kenny Summer  Assizes,  1850).  The  prisoner  had  poured  the 
whisky  on  the  poison  in  a  cup,  and  the  deceased  had  drunk  it. 
It  produced  its  usual  effects.  Some  testimony  was  brought  to 
show  that  the  spirit  would  not  dissolve  enough  to  destroy  life, 
hut  this  was  confuted.  The  prisoner  had  wilfully  given  some  of 
the  whisky  shortly  before  to  another  man,  who  did  not  perceive 
any  taste,  and  did  not  suffer  any  injurious  effects,  while  the  de- 
ceased complained  that  it  had  a  "  queer  burning  taste,"  and  that 
he  felt  a  burning  in  his  mouth  and  throat.  The  whisky  was  not, 
in  fact,  poisoned,  but  it  only  became  so  when  poured  on  the  cor- 
rosive sublimate  in  the  cup !  This  gave  some  plausibility  to 
the  defence.    (Med.  Gaz.  1850,  vol.  xlvi.  p.  253.) 

Symptoms — Acute  Poisoning.  —  The  symptoms  produced 
by  corrosive  sublimate,,  generally  come  on  immediately  or  within 
a  few  minutes  after  the  poison  has  been  swallowed.  It  differs 
from  arsenic  in  producing  immediately  a  chemical  or  corrosive 
action  on  the  animal  membranes.  There  is  perceived  a  strong 
metallic  taste  in  the  mouth,  often  described  as  a  coppery  taste, 
and  there  is,  during  the  act  of  swallowing,  a  sense  of  constriction 
almost  amounting  to  choking  or  suffocation,  and  a  burning  heat 
in  the  throat,  extending  downwards  to  the  stomach.  In  a  few 
minutes  violent  pain  is  felt  in  the  abdomen,  especially  in  the 
region  of  the  stomach,  which  is  increased  by  pressure.  Pain  in 
the  abdomen  is,  however,  sometimes  wholly  absent.  There  is 
nausea,  with  frequent  vomiting  of  long  stringy  masses  of  white 
mucus,  mixed  with  blood ;  and  this  is  accompanied  by  profuse 
purging,  the  evacuations  being  of  a  mucous  character  and  in  some 
cases  marked  or  streaked  with  blood.  The  countenance  is 
sometimes  swollen  and  flushed,  in  other  cases  it  has  been  pale  and 
anxious.    The  pulse  is  small,  frequent,  and  irregular,  becoming 
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scarcely  perceptible  as  the  symptoms  progress.  The  tongue  is 
white  and  shrivelled,  —  the  skin  is  cold  and  clammy,  the  respi- 
ration difficult  ;  and  death  is  commonly  preceded  by  syncope, 
convulsions,  or  general  insensibility.  The  internal  parts  of  the 
mouth,  with  the  lips,  are  white  and"  swollen,  and  have  presented 
an  appearance  'as  if  the  cavity  had  been  washed  with  a  solution 
of  nitrate  of  silver.  It  is  worthy  of  remark  that  on  a  few  oc- 
casions the  tongue  and  mouth  have  not  presented  these  changes. 
Suppression  of  urine  has  been  frequently  noticed  among  the 
symptoms.  It  existed  in  a  well-marked  case  of  poisoning  by 
this  substance  at  Guy's  Hospital.  The  patient  lived  four  days, 
and  did  not  pass  any  urine  during  the  whole  of  this  time  (p.  448, 
post).  This  symptom  was  also  observed  in  a  case  reported  by 
Dr.  Wegeler  (Casper's  Wochenschrift,  Jan.  10,  1846,  p.  30),  in 
which  a  youth,  set.  17,  swallowed  three  drachms  of  the  poison, 
and  died  on  the  sixth  day.  During  the  last  three  days,  no  urine 
was  secreted.  The  case  was  otherwise  remarkable  from  the  fact, 
that  no  pain  was  experienced  on  pressure  of  the  abdomen,  and 
that  the  pulse  underwent  no  change  until  shortly  before  death. 
In  another,  reported  by  Dr.  Herapath,  in  which  a  scruple  of  cor- 
rosive sublimate  in  solution  was  swallowed,  suppression  of  urine 
and  salivation  came  on  on  the  third  day,  and  the  patient  died  on 
the  ninth  day.  (Lancet,  Dec.  13  and"  27,  1845.  pp.  650,  698.) 
In  a  case  observed  by  Mr.  Morris,  the  quantity  of  urine  secreted 
was  small,  and  it  produced  a  scalding  pain  when  voided.  (Prov. 
Med.  Journ.  Nov.  18,  1843,  p.  126.)  In  this  instance  there  was 
no  purging. 

As  contrasted  with  the  effects  of  arsenic,  it  may  be  observed, 
1,  that  corrosive  sublimate  has  a  well-marked  taste  ;  2,  it  produces 
violent  symptoms  within  a  few  minutes  ;  and  3,  the  discharges 
are  more  frequently  mixed  with  blood.  The  symptoms  produced 
by  corrosive  sublimate,  in  the  first  instance,  resemble  those  of 
cholera  ;  if  the  person  should  survive  several  days,  they,  in  some 
respects,  assume  the  character  of  dysentery,  —  tenesmus  and 
mucous  discharges  mixed  with  blood  being  very  frequently 
observed. 

A  swelling  of  the  salivary  glands  and  an  increased  flow  of 
saliva  are  commonly  enumerated  among  the  symptoms,  but 
these  are  by  no  means  necessary  attendants  on  cases  of  acute 
poisoning.  Unless  the  patient  survive  two  or  three  days,  saliva- 
tion is  not  commonly  observed  among  the  symptoms,  and  even 
in  this  case  it  is  not  always  met  with.  In  a  case  which  occurred 
to  Dr.  Venables,  in  which  two  drachms  of  the  poison  had  been 
taken,  and  the  woman  survived  eight  days,  there  was  no  saliva- 
tion. In  another,  reported  by  Mr.  Wood,  (Ed.  Med.  and  Sur. 
Jour.  li.  141,)  in  which  half  a  tea-spoonful  of  the  poison  was 
taken,  salivation  was  profuse  in  the  course  of  a  few  hours.  In 
a  ease  which  occurred' at  Guy's  Hospital,  in  February,  1843,  in 
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•which  two  drachms  had  been  taken,  salivation  commenced  in 
four  hours  :  but  this  is  by  no  means  the  earliest  period.  Dr. 
Percy  relates  a  case,  in  which  the  saliva  was  flowing  profusely 
an  hour  and  a  half  after  the  woman  had  taken  a  dose  of  thirty 
grains.  (See  Med.  Gaz.  1843,  i.  942.)  In  these  cases  of  early 
salivation,  it  is  alleged  that  fcetor  of  the  breath  is  absent,  and 
that  the  salivation  is  the  result  not  of  absorption,  but  of  a  local 
irritant  effect  exerted  by  the  corrosive  sublimate.  But  most 
practitioners  will  look  merely  for  an  effect  on  the  salivary 
organs.  The  local  action  of  the  poison  is,  in  some  instances, 
sufficient  to  account  for  the  abundant  flow  of  saliva  indepen- 
dently of  the  influence  of  absorption.  In  a  case,  in  which  half 
a  drachm  of  the  poison  in  powder  was  placed  by  a  woman  on 
her  tongue,  the  saliva  flowed  abundantly  from  the  mouth,  and 
the  lips  were  much  swollen.  (Pro v.  Med.  Jour.  Nov.  IS,  1843. 
p.  127.)   This  was  undoubtedly  due  to  a  local  effect  of  the  poison. 

The  following  cases  will  illustrate  the  ordinary  effects  of  this 
poison.  J.  W.,  an  adult,  set.  38,  who  an  hour  before  had  masti- 
cated and  swallowed  about  two  drachms  of  corrosive  sublimate 
in  coarse  lumps,  was  admitted  into  Guy's  Hospital,  in  Feb.  1843. 
There  was  great  depression  of  the  system  ;  the  limbs  were  quite 
cold ;  the  respiration  was  natural  ;  the  pulse  small,  wiry,  and 
scarcely  perceptible  ;  the  tongue  swollen,  as  well  as  the  lips. 
The  man  was  sensible  ;  and  complained  of  constriction  of  the 
throat.  Albumen  was  immediately  administered  to  him.  In 
three  hours  after  his  admission,  the  lips  were  swollen  and  tender, 
as  well  as  the  gums ;  there  was  incipient  salivation,  with  pain 
extending  down  the  gullet,  into  the  stomach.  The  act  of  swal- 
lowing gave  rise  to  much  pain.  The  man  had  vomited  several 
times,  and  brought  up  a  quantity  of  a  yellow- coloured  matter, 
interspersed  with  blood ;  he  complained  of  slight  pain  in  the 
abdomen.  There  were  spasms  of  the  lower  limbs  ;  the  knees 
were  drawn  up  ;  the  pulse  was  small  and  scarcely  percep- 
tible ;  the  tongue  was  white,  and  so  much  swollen  that  he  could 
not  protrude  it  from  his  mouth.  These  symptoms  continued, 
more  or  less,  during  the  four  days  which  he  survived.  There 
was  complete  suppression  of  urine,  with  occasional  discharges  of 
mucus  mixed  with  blood,  from  the  bowels.  Before  death  there 
was  delirium  ;  the  man  died  in  a  comatose  state.  (Guy's  Hosp. 
Reports,  April,  1844,  p.  24.) 

In  1846,  a  woman,  ast.  25,  was  admitted  into  the  hospital 
labouring  under  symptoms  of  poisoning  by  corrosive  sublimate, 
which  she  had  taken  dissolved  in  spirits  of  camphor.  She  had 
put  into  her  mouth  about  a  table-spoonful,  but  her  husband 
seized  her  by  the  throat  and  prevented  her  from  swallowing 
more  than  a  very  small  portion  of  it ;  she  spat  the  greater 
part  out  again.  She  immediately  felt  a  strong  coppery  taste, 
with  burning  heat  in  the  mouth  and  throat,  attended  with 
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difficulty  in  swallowing.  In  about  five  or  ten  minutes  she 
vomited.  When  admitted,  there  was  no  collapse  or  coldness  of 
the  skin  or  limbs  :  on  the  contrary,  they  were  warm  and  moist. 
Her  face  was  much  disfigured  by  the  projection  of  the  lips, 
which  were  considerably  swollen  and  very  tender.  On  exami- 
nation, the  throat  was  not  found  to  be  much  injured,  — the 
action  of  the  poison  having  been  chiefly  confined  to  the  mouth. 
Some  of  the  fluid  had  run  down  from  each  corner  of  the  mouth, 
producing  patches  of  redness  externally  :  the  mucous  membrane 
of  the  lips  and  tongue  had  a  whitened  aspect ;  there  was  retch- 
ing,  as  well  as  vomiting,  but  not  violent.  The  vomited  matter 
was  but  slightly  tinged  with  blood.  The  pupils  were  dilated, 
and  the  conjunctiva}  inflamed.  There  was  painful  headache  ;  the 
pulse,  which  was  at  first  unaffected,  subsequently  increased  to 
112,  and  became  irregular;  the  breathing  was  unimpaired. 
There  was  no  purging,  nor  any  pain  at  the  stomach.  There  was 
great  thirst,  with  occasionally  a  tendency  to  sleep.  The  pain  in 
the  throat  afterwards  extended  to  the  chest:  the  submaxillary 
glands  became  enlarged  and  tender  ;  but  the  gums  were  unaf- 
fected: and  there  was  no  salivation  nor  fcetor.  In  two  days  the 
symptoms  had  abated:  the  mucous  membrane  of  the  lips  peeled 
off,  and  the  throat  was  painful.  After  this,  the  woman  gradu- 
ally improved,  but  her  mouth  and  gums  remained  tender  for 
four  days. 

In  April,  1846,  a  man  swallowed  about  a  drachm  of  corrosive 
sublimate  mixed  with  half  a  pint  of  water  and  some  hydrochlo- 
ric acid.  He  experienced  great  heat  and  soreness  of  the  throat 
and  gullet  in  the  act  of  swallowing  the  poison  ;  and  was  shortly 
afterwards  seized  with  violent  vomiting  and  purging.  He 
was  brought  to  Guy's  Hospital  in  half  an  hour,  and  he  was  then 
labouring  under  the  following  symptoms: — There  was  coldness 
of  the  limbs,  with  a  general  lividity  of  the  surface,  especially 
about  the  backs  of  the  hands,  cheeks,  and  forehead,  which 
presented  a  purplish-black  appearance.  He  was  affected  with 
shivering  and  frequent  chattering  of  the  teeth,  without  any  sense 
of  cold  in  any  part  of  the  body  ;  the  pupils  were  at  first  natural ; 
they  were  subsequently  contracted  ;  pulse  about  100,  small  and 
feeble.  There  was  violent  vomiting  as  well  as  purging,  the  for- 
mer occurring  at  first  every  two  or  three  minutes,  subsequently 
every  half  hour.  The  vomited  matters  consisted  of  mucus 
tinged  with  blood,  mixed  with  the  albumen  which  had  been 
administered.  There  was  purging  every  hour  throughout  the 
day:  the  discharges,  which  consisted  at  first  of  little  else  than 
mucus  and  blood,  became  more  and  more  feculent.  The  tongue 
was  covered  with  a  greyish-white  crust,  resembling  the  effects  of 
nitrate  of  silver  ;  its  margin  was  of  a  bluish  colour.  There 
^vas  great  heat,  with  soreness  of  the  mouth,  throat,  and  gullet, 
especially  during  the  act  of  swallowing  any  liquid  ;  the  gums 
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had  receded  from  the  base  of  the  crowns  of  the  teeth,  and  pre- 
sented a  leaden-blue  margin  :  the  abdomen  was  generally  free 
from  pain  ;  there  were  occasional  cramps  of  the  lower  limbs. 
On  the  second  day  there  was  a  remission  of  the  symptoms,  but 
the  vomiting  and  purging  returned  ;  there  was  delirium  with 
tremor  and  cramps  of  the  limbs.  He  died  on  the  fourth  day. 
There  was  no  salivation. 

As  in  the  case  of  arsenic,  the  symptoms  caused  by  this  poison 
are  liable  to  great  variation,  even  when  the  dose  is  the  same. 
In  March  1848,  a  young  man  took,  on  an  empty  stomach,  a 
drachm  of  corrosive  sublimate  partially  dissolved.    When  seen 
some  hours  afterwards,  his  face  was  pale, —  the  surface  of  the 
I   body  cold,  especially  the  limbs.    Vomiting  had  occurred  in  a 
I  few  minutes  after  he  had  taken  the  poison,  and  had  continued 
almost  incessantly, —  the  fluid  ejected  consisting  of  a  frothy 
liquid  mixed  with  blood.    There  was  pain  in  the  stomach,  but 
I  this  was  not  increased  by  pressure.    No  injury  of  the  mucous 
!  membrane  of  any  part  of  the  mouth  could  be  detected.    This  is 
I  an  important  fact  in  reference  to  the  recognition  of  such  cases, 
since,  as  in  poisoning  by  oil  of  vitriol,  the  mouth  may  present 
I  no  marks  of  a  chemical  action.    On  the  second  day,  the  pain 
continued  with  the  same  kind  of  vomiting, —  the  pulse  was  small 
and  weak,  with  intermissions  ;  the  tongue  red  and  dry.    On  the 
third  day  there  was  a  remission  of  the  symptoms  ;  the  vomiting 
and  purging  had  ceased,  and  there  was  an  abatement  of  the 
pain.    On  the  fourth  day  he  died  —  the  symptoms  having  be- 
I  come  worse  ;  there  was  purging  of  a  bloody  liquid,  and  great  dif- 
j  ficulty  of  breathing,  with  blueness  of  the  lips,  from  obstruction 
I  of  the  bronchial  tubes  by  mucus.    No  urine  was  passed  during 
the  last  twenty-four  hours  ;  the  intellect  was  not  affected  at  any 
time.    (Mr.  Wade  in  Med.  Gaz.  1848,  vol.  xii.  p.  779.) 

In  a  case  which  was  the  subject  of  a  criminal  trial,  in  which  an 
i  unknown  quantity  of  this  poison  was  given  in  whiskey,  the  symp- 
toms were  of  a  very  marked  kind  ;  there  was  a  burning  pain  in  the 
mouth  and  throat  with  immediate  sickness  ;  pain  in  the  stomach 
as  well  as  about  the  mouth  and  head  ;  the  vomiting  was  inces- 
sant. There  was  profuse  salivation  on  the  third  day,  with  a  dis- 
charge of  shreds  of  corroded  membrane  mixed  occasionally  with 
blood.  The  breath  was  offensive  ;  the  tongue  swollen  and  pro- 
truding ;  the  teeth  were  black  ;  the  gums  and  palate  ulcerated  ; 
the  salivation  continued,  the  man  became  weaker,  and  before 
death  on  the  fifteenth  day,  there  was  a  discharge  of  blood  from 
his  mouth.    (Med.  Gaz.  1850,  vol.  xlvi.  p.  254.) 

Chronic  poisoning, —  The  symptoms  are  much  modified  when 
the  poison  is  taken  in  small  doses  at  certain  intervals  for  some 
days  or  weeks.  There  are  colicky  pains,  with  nausea,  vomiting, 
general  uneasiness,  and  depression.  The  salivary  glands  then 
become  painful,  inflamed,  and  ulcerated ;  the  tongue  and  gums 
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are  red  and  swollen,  sometimes  ulcerated,  and  there  is  a  pecu- 
liarly offensive  smell  (foetor)  of  the  breath.  A  deep  blue  line, 
like  that  observed  in  poisoning  by  lead,  is  sometimes  found 
at  the  edges  of  the  gums  where  they  join  the  teeth.  The 
patient  experiences  difficulty  of  swallowing  and  breathing.  The 
constitutional  effects  are  indicated  by  looseness  of  the  bowels, 
spitting  of  blood,  cough,  general  trembling  of  the  limbs  and 
palsy,  with  slow  fever  and  emaciation,  under  which  the  patient 
sinks. 

Should  the  person  survive  some  time,  salivation  is  commonly 
met  with  ;  but  in  looking  for  this  as  a  special  and  characteristic 
symptom  of  mercurial  poisoning,  a  medical  jurist  must  remember, 
that  some  persons  are  wholly  unsusceptible  of  this  condition. 
On  the  other  hand,  there  are  cases  in  which  the  salivary  glands 
are  easily  excited,  so  that  the  usual  innocent  doses  of  mercurial 
medicines  have  been  known  to  produce  salivation  to  such  a 
degree  as  to  cause  death.  Facts  of  this  kind  are  of  some  import- 
ance, since  charges  of  malapraxis  may  be  easily  raised  in  respect 
to  them.  Dr.  Christison  mentions  a  case  in  which  two  grains 
of  calomel  destroyed  life  by  the  severe  salivation  induced,  as 
well  as  by  ulceration  of  the  throat.  Another  was  mentioned  to 
me  by  a  pupil,  in  1839,  in  which  five  grains  of  calomel  killed  an 
adult  by  producing  fatal  salivation.  From  some  cases  related 
by  Mr.  Samuel  of  Newark,  it  appears  that  two  grains  of  calomel, 
divided  into  three  powders,  Avere  given  in  the  proportion  of  one 
powder  daily  (two-thirds  of  a  grain),  to  a  little  boy  aged  eight. 
This  small  dose  produced  violent  salivation,  sloughing  and 
disease  of  the  jaws,  from  which  he  was  some  weeks  in  recover- 
ing. In  another  instance  a  girl,  aged  five,  took  daily,  for  three 
days,  three  grains  of  mercury  and  chalk  powder.  Her  mouth 
was  severely  affected,  sloughing  ensued,  and  she  died  in  eight 
days.  In  a  third  case,  a  boy,  set.  11,  took  three  doses  of  this 
powder,  one  of  six  grains  on  the  14th,  a  similar  dose  on  the 
17th,  and  four  grains  on  the  20th,  making  altogether,  sixteen 
grains  in  a  week.  Profuse  salivation  followed,  sloughing  com- 
menced in  both  cheeks  and  rapidly  extended  through  them. 
The  boy  died  in  four  days.  Previously  to  taking  the  mercury 
the  boy  had  recovered  from  an  attack  of  fever.  (Lancet,  Dec. 
20,  1851,  p.  579.)  In  a  fourth  case,  three  grains  of  blue  pill 
given  twice  a  day  for  three  days,  making  eighteen  grains,  were 
ordered  for  a  girl  aged  nineteen,  who  complained  of  a  slight 
pain  in  her  abdomen.  Severe  salivation  supervened,  the  teeth 
separated,  and  she  died  in  twelve  days.  With  respect  to  the 
effects  of  corrosive  sublimate,  Dr.  Christison  states  that  he  has 
known  three  grains  only  of  this  substance,  in  three  doses,  cause 
violent  salivation.  (Op.  cit.  408.)  When  this  state  results  from 
the  use  of  mild  mercurial  medieines  in  small  doses,  the  severe 
effects  may  be  referred  to  idiosyncrasy,  or  a  state  called  intolcr- 
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ance  (ante,  p.  99).  A  person  may  die  under  these  circum- 
stances : — either  from  simple  exhaustion  or  from  excessive 
sloughing  of  the  throat  with  disease  of  the  bones.  When  an 
individual  has  recovered  from  the  first  effects  of  acute  poisoning 
by  corrosive  sublimate,  he  may  die  at  almost  any  period  from 
these  secondary  consequences. 

It  is  admitted  by  toxicologists,  that  salivation  may  be  inter- 
mittent, i.  e.  that  it  may  cease  and  reappear  without  more  mer- 
curial poison,  or  any  mercurial  preparation,  being  given  in  the 
interim,  although  such  cases  are  rare.  As  a  matter  of  medical 
jurisprudence,  this  important  question  was  brought  to  an  issue  at 
the  trial  of  Butterfield,  at  Croydon,  in  1775.  The  deceased  was 
supposed  to  have  been  killed  by  the  administration  of  small 
doses  of  corrosive  sublimate,  and  the  fact  of  his  having  been 
salivated  at  or  about  the  time  of  the  alleged  administration,  was 
regarded  as  a  proof  of  poisoning.  In  the  defence  it  was  urged, 
that  the  deceased  had  been  salivated  two  months  previously, 
under  a  common  mercurial  course, —  and  although  the  salivation 
had  ceased  for  that  period,  it  was  probable  that  this  was  nothing 
more  than  a  recurrence  of  the  former: — it  did  not  prove  that 
there  had  been  any  fresh  administration  of  mercury  in  the  interim. 
There  was  a  difference  of  opinion  on  this  point  among  the  wit- 
nesses, as  there  probably  would  be  in  the  present  day,  if  each  relied 
upon  his  own  personal  experience.  However,  one  of  the  wit- 
nesses stated  that  he  had  known  salivation  to  recur  without  a 
fresh  exhibition  of  mercury  after  the  long  interval  of  three  months, 
and  the  prisoner  was  acquitted.  Cases  are  reported  of  saliva- 
tion recurring  after  intervals  even  longer  than  this.  One  is  quoted 
by  Mr.  Swan,  in  which  salivation  recurred  after  an  interval  of 
six  months.    (On  the  Action  of  Mercury,  1847,  p.  4.) 

It  is  necessary  to  bear  in  mind  that  salivation  is  not  necessa- 
rily connected  with  the  administration  of  mercury,  and  therefore, 
when  taken  alone,  it  can  never  furnish  evidence  of  mercurial 
poisoning.  Salivation  may  come  on  spontaneously  from  disease 
in  the  salivary  organs  ;  or  it  may  arise  from  simple  mechanical 
causes.  Dr.  Mulock  has  communicated  a  case  to  the  Dublin 
Hospital  Gazette,  in  which  profuse  salivation  was  occasioned  by 
the  introduction  of  a  set  of  artificial  teeth.  (Sept.  15,  1845,  p. 
35.)  It  may  be  produced  by  many  other  substances  besides 
the  preparations  of  mercury.  Thus  it  has  been  known  to  follow 
the  use  of  the  preparations  of  gold,  copper,  bismuth,  lead,  anti- 
mony, iodine,  iodide  of  potassium,  croton  oil,  opium,  prussic 
acid,  sulphuric  acid,  arsenic,  colchicum,  foxglove,  and  cantha- 
rides.  Some  have  asserted  that  an  offensive  odour  of  the  breath, 
a  brassy  taste  in  the  mouth,  and  spongy  and  ulcerated  gums, 
will  indicate  the  salivation  caused  by  mercury:  but  these  charac- 
ters have  been  equally  met  with  in  the  salivation  produced  by 
arsenic  and  bismuth.  (Prov.  Med.  Journ.,  Oct.  22,  1845,  p. 
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638.)  A  case  in  which  this  question  was  material  has  been  re- 
ported by  Mr.  Harding.  (See  Lancet,  June  13,  1846,  p.  654.) 
It  appears  from  the  researches  of  pathologists,  that  salivation  is 
not  so  readily  induced  by  mercurial  preparations  in  young  per- 
sons as  in  adults.  Dr.  Beck  says  that,  in  his  experience,  only 
one  instance  has  occurred,  in  which  a  child,  two  years  old,  was 
salivated  by  five  grains  of  calomel  given  in  three  doses  in  twelve 
hours  :  in  two  days  the  usual  symptoms  appeared.  The  child 
had  been  labouring  under  hooping-cough  for  several  weeks,  and 
was  a  good  deal  reduced.  For  other  instances,  see  page  450, 
ante ;  but  notwithstanding  these  cases,  it  is  true  as  a  general 
principle  that  young  subjects  are  salivated  with  great  difficulty, 
and  at  the  same  time  the  effects  of  mercury  upon  them  are  fre- 
quently more  energetic  and  uncertain  than  they  are  in  the  adult. 
Hence  mercurial  preparations  should  be  administered  with  great 
caution,  when  the  strength  of  a  child  has  been  reduced  by 
disease.  In  this  state  of  constitutional  depression,  a  single 
medicinal  dose  of  calomel  may  sometimes  prove  fatal.  (Dubl. 
Med.  Press,  May  12,  1847,  p.  296;  also,  Amer.  Journ.  Med. 
Sciences,  April  1847,  p.  509.) 

In  addition  to  the  facts  already  detailed,  respecting  death  from 
excessive  salivation  under  the  use  of  small  doses  of  mercury,  there 
are  certain  morbid  states  of  the  body  which  appear  to  have  the 
effect  of  increasing  the  action  of  this  medicine  on  the  salivary 
glands.  This  kind  of  acquired  idiosyncrasy  exists  especially 
in  that  form  of  disease  called  granular  degeneration  of  the 
kidney,  which  is  characterised  in  its  early  stage  by  albuminuria 
(see  ante,  p.  99).  Dr,  Craigie  has  observed,  that  when  given 
to  persons  labouring  under  symptoms  of  granular  kidney,  a 
small  quantity  of  mercury  induces  salivation,  and  renders  the 
mouth  tender  and  most  painful.  (Practice  of  Physic,  ii.  1148.) 
Dr.  Christison  has  repeatedly  observed  that  mercurial  action 
(salivation)  is  in  these  cases  brought  on  by  unusually  small  doses 
of  the  compounds  of  mercury,  or  unusually  soon.  A  medico- 
legal case  involving  this  quesiion  occurred  at  Heading  in  Decem- 
ber, 1845.  A  man,  labouring  under  disease  of  the  kidneys,  had 
placed  himself  in  the  hands  of  a  person  who  promised  to  cure 
him.  Part  of  the  treatment  consisted  in  the  administration  of 
small  doses  of  mercury.  Profuse  salivation  came  on,  and  the 
patient,  not  finding  himself  relieved,  applied  to  a  medical  prac- 
titioner. In  about  a  fortnight  afterwards  he  died,  and  a  coroner's 
inquest  was  held,  in  order  to  determine  whether  he  had  not  died 
from  improper  treatment.  It  appeared  in  evidence  that  some 
calomel  pills  were  prescribed,  and  that  had  the  prescription  been 
followed,  the  deceased  would  have  taken  no  more  than  six  grains 
in  the  five  days  that  he  was  under  treatment ;  but,  in  conse- 
quence of  some  mistake,  he  took  eleven  grains  and  a  quarter  — 
i.  e.  two  grains  and  a  quarter  daily  for  five  days.    On  an  inspec- 
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tion  of  the  body,  the  gums  were  found  ulcerated,  and  the  mucous 
membrane  of  the  tongue,  mouth,  and  throat,  was  in  a  state  of 
intense  irritation.  Both  kidneys  were  enlarged  and  in  a 
diseased  state.  After  hearing  the  evidence  of  several  medical 
witnesses,  the  jury  returned  a  verdict  that  deceased  had  died 
from  natural  causes. 

In  albuminuria,  the  kidneys  appear  after  death  larger  than 
natural,  of  a  dark  or  chocolate  colour,  and  they  are  evidently 
gorged  with  blood.  During  life  the  disease  is  known,  among 
other  symptoms,  by  the  presence  of  albumen  in  the  urine.  In 
granular  degeneration  the  surface  of  the  kidney  is  generally 
jnottled  or  speckled  :  in  the  earlier  periods  of  the  disease  the 
organ  may  be  found  larger  than  natural,  and  of  softer  consistence, 
while  in  the  advanced  stages  it  may  be  contracted  and  hard. 
The  outer  or  cortical  portion  is  commonly  disorganised  ;  it  is 
granular,  and  of  a  pale  yellow  colour.  (Rees  on  the  Blood  and 
Urine,  p.  154  ;  and  Gregory,  Practice  of  Medicine,  69 10 

Cancrum  oris — Canker  of  the  month. — Corrosive  sublimate,  as 
well  as  other  mercurial  preparations,  is  liable  to  produce  gan- 
grene of  the  mouth  and  throat,  and  thus  destroy  life.  A  disease 
called  canker,  or  gangrene  of  the  mouth,  attended  with  ulcera- 
tion of  the  gums  and  a  falling  out  of  the  teeth,  has  been  observed 
to  occur  in  infants  and  children,  to  whom  no  calomel,  nor  any 
mercurial  preparation  whatever,  has  been  given.  Those  who 
especially  suffer  from  this  disease  are  children  badly  fed  and 
clothed,  and  generally  labouring  under,  or  recovering  from, 
fever,  small-pox,  measles,  or  hooping-cough.  It  is,  however,  far 
more  common  as  a  consequence  of  measles  than  of  other  diseases, 
and  it  is  always  connected  with  a  depressed  state  of  the  vital 
powers.  Several  cases  of  cancrum  oris  have  been  reported  by  Dr. 
Hennis  Green.  (See  Lancet,  Dec.  1839.)  On  these  occasions, 
supposing  any  mercurial  preparation  to  have  been  given  medici- 
nally, it  may  become  a  serious  question  whether  death  actually 
resulted  from  the  mercury  acting  as  a  poison,  or  from  the  effects 
of  disease.  In  some  fatal  cases  that  have  occurred,  the  subject 
has  become  a  matter  of  inquiry  before  coroners.  Although  sali- 
vation and  its  consequences, — ulceration  of  the  gums  and  slough- 
ing, are  not  common  among  children  as  an  effect  of  mercurial 
preparations,  yet  it  is  clear,  from  the  facts  already  cited  (p.  450), 
that  small  doses  of  mercury  may  have  occasionally  a  most 
violent  effect  upon  them,  and  render  the  suspicion  of  poisoning 
probable.  Of  two  children,  whose  deaths  were  the  subject  of 
investigation  under  these  circumstances,  one  was  affected  with 
hooping-cough,  and  the  other  with  measles.  Powders  contain- 
ing calomel  were  prescribed  in  both  cases  —  gangrene  of  the 
mouth  supervened,  and  the  children  died.  There  was  some 
reason  to  believe,  from  the  evidence,  that  mercurial  medicines 
had  really  produced  the  effect  attributed  to  them,  at  least 
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in  one  of  the  cases.  In  August  1840,  a  charge  was  made 
against  a  medical  practitioner  of  having  caused  the  death 
of  a  child,  aged  four  years,  by  administering  an  over-dose  of 
some  mercurial  preparation.  The  child  was  labouring  under 
hooping-cough,  and  some  medicine  was  prescribed.  On  the 
fourth  day  the  child  complained  of  soreness  of  the  mouth,  the 
teeth  became  loose  and  fell  out,  the  tongue  and  cheek  were 
much  swollen,  and  the  child  died  in  the  course  of  a  few  days 
from  gangrene  in  the  left  cheek.  The  answer  to  the  charge 
was,  that  not  a  particle  of  mercury  had  been  exhibited  —  a 
fact  clearly  proved  by  the  production  of  the  prescription-book  of 
the  medical  attendant.  This,  then,  was  an  instance  in  which 
gangrene  from  spontaneous  causes,  was  mistaken  for  mercurial 
poisoning.  Had  the  medicine  prescribed  contained  any  mercury, 
a  verdict  affecting  the  character  of  the  practitioner  would 
probably  have  been  returned  I  (See  also  a  case  by  Mr.  Dunn, 
Med.  Gaz.  xxxiii.  57  ;  and  Br.  and  For.  Med.  Rev.  October 
1844,  p.  542.)  Dr.  Dugas  considers  that  children  between 
five  and  eight  years  of  age  are  specially  liable  to  this  form  of 
mercurial  salivation.  (Ed.  Monthly  Journal,  May  1851,  p.  481.) 
It  is  worthy  of  remark,  that  in  cases  of  this  description,  the 
popular  opinion  is  generally  supported  by  that  of  some  medical 
practitioner, — showing  how  easily  members  of  the  profession,  as 
well  as  the  public,  are  led  to  refer  the  effects  to  what  in  many 
instances  is  only  an  apparent  cause.  An  important  case  of  this 
kind,  in  which  the  medical  witness  relied  upon  the  "  mercurial 
fetor"  as  characteristic  and  distinctive,  will  be  found  in  the 
Lancet  (June  13,  1846,  p.  654). 

One  form  of  chronic  poisoning  is  seen  in  the  effects  produced 
by  the  vapour  of  mercury  on  persons  engaged  in  certain  trades. 
When  mercury  is  respired  in  the  state  of  fine  vapour,  it  enters 
the  body  through  the  lungs,  and  is  then  capable  of  producing 
serious  symptoms.  Mercury  may  pass  into  vapour  at  all  tem- 
peratures. In  the  trades  in  which  the  metal  is  used,  it  may 
thus  penetrate  into  the  system  by  slow  degrees.  The  chronic 
effects  are  manifested  by  tremors  and  paralysis  of  the  limbs  —  a 
state  called  shaking  palsy — giddiness,  loss  of  memory,  dis- 
turbance of  the  intellectual  faculties,  salivation  and  ulceration  of 
the  gums,  colic,  general  emaciation,  and  death.  A  blue  line,  as 
in  chronic  poisoning  by  lead,  may  be  found  at  the  edges  of 
the  gums.  Water-gilders,  and  the  manufacturers  of  looking- 
glasses,  barometers,  and  thermometers,  are  subject  to  these 
disorders.  The  frequent  contact  of  mercury  with  the  hands  may 
suffice  to  produce  them  in  a  modified  degree.  A  case,  in  refer- 
ence to  the  noxious  effects  of  mercurial  vapour,  is  reported  by 
M.  Chevallier.  (Ann.  d'Hyg.  1841,  i.  389.)  It  was  alleged 
that  two  children  had  suffered  seriously  in  health  in  consequence 
of  the  distillation  of  mercury  being  carried  on  in  an  apartment 
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below  that  in  which  they  lived.  They  had  general  tremors  and 
other  symptoms  indicative  of  mercurial  action  ;  but  there  was  no 
salivation.  It  has  been  remarked  that  those  who  are  subject  to 
mercurial  palsy  are  not  very  liable  to  become  salivated.  M. 
Chevallier  detected  mercury  in  the  dust  of  the  apartments  on  all 
the  floors  of  the  house  ;  and  his  conclusion  was,  that  the  disor- 
dered health  of  the  children  was  certainly  due  to  these  mercurial 
emanations.    (See  also  Ann.  d'Hyg.  1847,  ii.  p.  45S.) 

A  remarkable  instance  of  the  noxious  effects  of  mercurial  va- 
pour was  observed  in  the  case  of  the  Triumph,  while  conveying  a 
cargo  of  quicksilver  off  Cadiz,  in  April,  1809.  By  some  acci- 
dent the  leathern  bags  containing  the  metal  burst,  and  three  tons 
of  quicksilver  were  dispersed  through  the  vessel.  The  crew  soon 
began  to  suffer  from  salivation,  partial  paralysis,  and  disorders 
of  the  bowels.  In  three  weeks  no  fewer  than  200  men  were 
salivated.  Two  men  died  from  excessive  salivation  ;  one  lost 
his  teeth,  and  his  cheeks  were  in  a  gangrenous  condition  ;  the 
other  lost  the  whole  of  his  teeth,  the  greater  part  of  his  tongue, 
and  at  the  time  of  his  death  the  lower  lip  was  in  a  state  of  gan 
grene.  The  interior  of  the  ship  was  covered  with  a  black 
powder,  and  the  copper  bolts  were  mercurialised.  The  vapour 
proved  fatal  to  the  animals  on  boai'd  ;  for  nearly  all  the  poultry 
sheep,  pigs,  mice,  goats,  cats,  and  dogs,  and  even  a  canary  bird, 
died  from  its  influence.  (Paris,  Med.  Jur.  ii.  461.)  The 
poison  in  this  case  was  not  merely  the  vapour  of  metallic  mer- 
cury, but  probably  in  part  oxide  of  mercury  produced  by 
friction. 

Noxious  effects  may  be  apprehended  when  any  operations 
with  metallic  mercury  are  carried  on  in  small  and  ill-ventilated 
apartments,  heated  to  a  temperature  above  70°.  The  best  test 
for  the  detection  of  this  vapour  is  the  suspension  of  a  piece  of 
pure  gold-leaf  in  the  apartment.  If  mercury  be  present,  this 
will  become  slowly  whitened  by  amalgamation. 

Effects  of  external  application. — Cases  of  poisoning  by  the 
exfez-na^application  of  corrosive  sublimate  are  not  very  common. 
It  acts  through  the  unbroken  skin,  and  more  powerfully  through 
ulcerated  surfaces,  producing  severe  local  and  constitutional 
symptoms,  and  even  death.  Two  fatal  cases  of  this  kind  have 
been  reported  by  Mr.  Ward,  of  Bodmin.  (Med.  Gaz.  iii.  666.) 
A  man,  aged  24,  rubbed  over  every  part  of  his  body  one  ounce 
of  corrosive  sublimate,  mixed  with  six  ounces  of  hog's  lard,  for 
the  purpose  of  curing  the  itch.  In  an  hour  he  experienced 
excruciating  pain  in  the  abdomen,  and  over  the  whole  of  his 
body  ;  he  said  he  felt  roasted  alive  ;  he  also  suffered  from 
intolerable  thirst.  The  skin  was  found  completely  vesicated. 
He  died  on  the  eleventh  day,  having  laboured  under  bloody 
vomiting,  purging,  and  tenesmus  (straining).  Salivation  did 
not  show  itself  until  thirty-six  hours  after  the  application  of  the 
g  G  4 
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poison.  The  brother  of  the  deceased,  aged  19,  rubbed  in  the 
same  quantity  of  the  poison.  The  symptoms  were  much  the 
same,  but  more  aggravated.  There  was  constant  vomiting,  with 
complete  suppression  of  urine,  and  frequent  bloody  evacuations ; 
— the  salivation  was  not  so  severe.  He  died  on  the  fifth  day.  On 
inspection,  the  stomach  was  found  much  inflamed,  and  partially 
ulcerated.  The  small  intestines  were  also  greatly  inflamed 
throughout,  and  the  lower  portion  of  the  colon  and  rectum  were 
in  a  state  of  mortification.  The  bladder  was  contracted,  and 
without  urine.  Thirty  large  worms  were  found  alive  in  the 
stomach  and  intestines !  (For  another  case,  see  Niemann 
Taschenb.  der  Arzneiw.  452.)  Mr.  de'  Ricci,  of  Ballymahon, 
met  with  two  cases  somewhat  similar  to  those  of  Mr.  Ward. 
Two  boys,  set.  11  and  7  respectively,  were  treated  by  a  quack 
for  scalled  head.  This  man,  it  appears,  rubbed  on  the  diseased 
surfaces  an  ointment  consisting  of  two  drachms  of  corrosive 
sublimate,  and  one  ounce  of  tallow.  It  produced  immediately 
the  most  intense  suffering,  and  in  from  thirty  to  forty  minutes 
there  was  vomiting,  with  pains  in  the  bowels,  followed  by 
purging  and  bloody  evacuations.  The  boys  continued  to  get 
worse  until  death.  The  younger  died  on  the  seventh  day,  and 
the  elder  on  the  ninth.  There  was  no  salivation  in  either  case  : 
in  the  younger  child  there  was  an  appearance  like  cancrum  oris 
(ante,  p.  453)  ;  in  the  elder,  there  was  a  rash  like  the  eczema  of 
arsenic  about  the>  mouth.  In  the  younger  child  there  was  a 
complete  suppression  of  urine,  while  in  the  elder  it  was  merely 
diminished  in  quantity.  On  inspection  the  morbid  changes  were 
chiefly  confined  to  the  stomach  and  bowels.  The  mucous  mem- 
brane of  the  stomach  was  injected  with  red  blood  throughout ; 
but  there  was  no  ulceration  or  softening.  In  one  there  were  a 
few  spots  of  effused  black  blood  in  addition  to  this  injected 
appearance.  In  both,  the  intestines  were  highly  inflamed  and 
ulcerated  ;  and  in  the  younger,  there  were  twenty-three  intus- 
susceptions (ante,  p.  128).  (Chemist,  1854,  p.  760  ;  and  Dublin 
Quarterly  Journal,  Aug.  1854.)  It  is  unfortunate  that  the 
stomachs  were  not  submitted  to  analysis  in  these  cases,  to  test  the 
question  of  elimination.  Death  from  the  external  application  of 
corrosive  sublimate  has  been  the  subject  of  a  criminal  trial.  In 
this  case  there  were  the  usual  symptoms  of  irritation,  and  the 
stomach  and  intestines  were  much  inflamed.  {Beg.  v.  Welch, 
AVorcester  Summer  Assizes,  1845  ;  Med.  Gaz.  xxxvi.  608.)  The 
readiness  with  which  this  poison  acts  through  the  skin  is  proved 
by  the  following  circumstance.  M.  Cloquet  plunged  his  hands 
into  a  concentrated  solution  of  corrosive  sublimate,  in  order  to 
remove  some  anatomical  preparations.  He  did  not  wash  his 
hands  afterwards ;  and  in  about  eight  hours  he  was  attacked  with 
severe  pain  in  the  abdomen,  constriction  in  the  chest,  painful 
respiration,  thirst,  nausea,  and  ineffectual  attempts  at  vomiting. 
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Under  the  use  of  diluents  these  symptoms  were  removed,  but  for 
eight  days  he  suffered  from  pain  in  the  stomach.  (Galtier, 
i.  567.)  There  is  reason  to  believe  that,  both  in  respect  to  them- 
selves and  their  patients,  medical  men  are  not  sufficiently  aware 
of  the  absorbent  powers  of  the  unbroken  skin  in  reference  to  this 
poison.  One  of  my  pupils,  now  in  practice,  informed  me  of  two 
cases  in  which  medical  men  applied  lotions  of  corrosive  subli- 
mate to  their  skins.  In  one  instance  the  corrosive  sublimate  was 
used  in  the  proportion  of  eight  grains  to  one  ounce  of  spirit.  It 
produced  immediate  and  intense  irritation,  followed  by  vesication 
and  suppuration  of  the  skin.  He  suffered  for  several  days  from 
irritative  fever  and  tenesmus.  In  the  second  case,  from  one  to  two 
fluid  drachms  only  of  a  similar  solution  were  used,  and  the  parts 
were  immediately  bathed.  In  spite  of  this,  similar  local  and  con- 
stitutional symptoms  followed.  If  applied  to  an  abraded  or 
ulcerated  skin,  corrosive  sublimate  wrould  produce  all  the  effects 
of  acute  poisoning. 

Mr.  Annan  has  reported  a  case  in  which  the  local  action  of 
corrosive  sublimate  appears  to  have  led  to  death  after  a  long 
period.  In  Jan.  1845,  a  shepherd,  set.  38,  had  been  employed 
several  hours  daily  in  washing  sheep  affected  with  cutaneous 
disease,  with  a  solution  of  two  drachms  of  corrosive  sublimate  in 
twenty  ounces  of  water,  in  which  muriate  of  ammonia  was  also 
dissolved.  He  was  suddenly  seized  with  sickness,  vomiting, 
constitutional  irritation,  and  after  the  lapse  of  five  days,  with 
salivation,  although  not  severe.  He  did  not  recover  for  a  fort- 
night. In  six  weeks  he  experienced  a  similar  attack  from  the 
same  cause,  and  this  left  behind  it  great  debility  and  emaciation. 
He  resumed  his  occupation,  but  was  attacked  with  wandering 
pains  in  the  joints  and  diseases  of  the  bones, —  as  if  from  the 
secondary  effects  of  mercury  ;  and  he  died  fourteen  months  after 
the  first  attack.  (Med.  Times,  July  25,  1846,  p.  331.)  Of  ten 
of  the  sheep,  two  died  shortly  after  the  application.  Salivation 
is  a  common  effect  of  the  external  application  of  this  poison.  Dr. 
Guerard  has  seen  ptyalism  produced  as  a  result  of  three  corro- 
sive sublimate  baths  ( one  ounce  of  the  poison  to  about  ten  gallons 
of  water),  taken  at  intervals  of  three  days  ;  but  the  effects  pro- 
duced by  the  solution  are  never  so  powerful  or  so  dangerous  as 
those  which  arise  from  the  application  of  the  poison  in  the  form 
of  ointment.  There  are  many  ointments  sold  by  quacks,  for 
the  treatment  of  skin  diseases,  which  contain  corrosive  subli- 
mate. 

When  any  mercurial  preparations  are  used  as  caustics,  saliva- 
tion may  very  speedily  follow.  Breschet  observed  this  effect  in 
twenty-four  hours  from  the  application  of  the  acid  nitrate  of 
mercury  to  the  cervix  uteri. 

Appearances  after  death.— These,  as  in  the  case  of  arsenic, 
are  chiefly  confined  to  the  stomach  and  bowels  ;  but  the  mouth, 
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throat,  and  gullet,  are  commonly  more  or  less  visibly  affected. 
The  mucous  membrane  is  softened,  of  a  white  or  bluish-grey 
colour,  and  sometimes  inflamed  ;  in  advanced  cases,  it  is  found 
peeling  off :  that  which  'lines  the  oesophagus  is  similarly  affected, 
and  partially  corroded  and  softened.  The  mucous  membrane  of 
the  stomach  is  more  or  less  inflamed,  sometimes  in  patches  ;  and 
there  are  masses  of  black  extravasated  blood  found  beneath  it: 
Occasionally  the  whole  cavity  is  stated  to  have  presented  a  slate- 
grey  colour  from  the  partial  decomposition  of  the  poison  by  the 
membrane  itself ;  and  beneath  this  the  mucous  coat  may  be 
found  reddened.  This  grey  tint  of  the  mucous  membrane  has 
been  considered  by  some  to  be  a  special  indication  of  the  action 
of  the  poison  on  the  living  mucous  membrane  ;  but  it  is  not 
always  present.  A  case  occurred  at  Guy's  Hospital,  in  which 
the  mucous  membrane  was  simply  inflamed,  and  resembled  the 
condition  presented  in  cases  of  arsenical  poisoning.  In  a  case 
which  proved  fatal  on  the  fifteenth  day,  the  mucous  membrane 
had  a  dull  slaty  appearance  (ante,  p.  449).  In  another  case  the 
inner  coat  presented  a  deep  yellow  tint  (from  bile),  with  only 
slight  redness  of  the  folds.  M.  Lassaigne  describes  a  fatal  case 
in  which  the  stomach  had  a  deep  violet-red  colour,  and  there  was 
an  effusion  of  blood  in  the  course  of  the  vessels  ;  but  there  was 
no  ulceration.  The  slate-grey  tint  described  by  Orfila  and 
delineated  by  Roupell,  from  their  experiments  on  animals,  was 
not  observed  ;  and  it  is  a  matter  for  consideration  whether  this 
may  not  be  one  of  those  appearances  which  are  liable  to  mislead 
those  who  rely  so  exclusively  on  the  results  of  experiments  on 
animals.  (See  Ann.  d'Hyg.  Juillet  1858,  p.  204.)  The  coats 
of  the  stomach  are  sometimes  corroded,  and  so  much  softened, 
that  they  cannot  be  removed  from  the  body  without  laceration . 
Similar  appearances  have  been  met  with  in  the  intestines,  espe- 
cially in  the  caecum.  In  Dr.  Herapath's  case,  in  which  a  scruple 
was  taken,  and  death  occurred  on  the  ninth  day,  the  mucous 
membrane  of  the  stomach  was  softened  ;  but  there  were  no  well- 
marked  appearances  of  the  chemical  action  of  the  poison  in  this 
organ.  The  caecum  had  been  the  seat  of  the  most  violent  inflam- 
mation, the  whole  surface  being  of  a  deep  black-red  colour,  and 
there  were  patches  of  sloughing  in  the  coats.  (Lancet,  Dec.  27, 
1845,  p.  700.)  In  a  case  which  occurred  to  Dr.  Thomson,  of 
Perth,  in  which  a  man  died  forty  hours  after  having  swallowed 
two  drachms  of  corrosive  sublimate  in  powder,  the  mucous  mem- 
brane of  the  stomach,  duodenum,  upper  portion  of  the  ileum, 
and  parts  of  the  large  intestines,  were  found  of  a  bright  red 
colour.  This  appearance  was  most  marked  at  the  caecum  and 
sigmoid  flexure  of  the  colon.  The  local  action  of  the  poison  on 
the  mouth  and  fauces  was  in  this  instance  considerable.  There 
was  no  suppression  of  urine.  (Edinburgh  Monthly  Journal, 
Dec.  1851,  p.  532.)    Perforation  of  the  stomach  is  rare  as  an 
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effect  of  this  poison.  There  is,  I  believe,  only  one  case  recorded 
in  which  the  appearance  was  found.  Certain  morbid  changes 
have  been  met  with  in  the  urinary  and  circulating  organs  ;  and 
Mr.  Swan  states  that  he  has  found  the  ganglia  and  branches  of 
the  sympathetic  nerve  inflamed  ;  but  these  changes  are  not  by 

I  any  means  characteristic  of  this  variety  of  poisoning.  Appear- 
ances in  the  alimentary  canal,  like  those  just  described,  have 

I  been  seen  not  only  where  the  case  has  terminated  fatally  in  a 
few  hours,  but  where  it  has  been  protracted  for  six,  eight, 
and  even  eleven  days.  (Chaussicr,  Recueil  de  Memoires,  363.) 
In  chronic  cases,  inflammation  of  the  salivary  organs,  with  ulcera- 

j    tion  of  the  gums,  is  met  with. 

In  the  case  of  J.  W.  (ante,  p.  447),  on  examining  the  body 
twenty-two  hours  after  death,  there  were  the  following  appear- 
ances. At  the  greater  curvature  of  the  stomach,  within  four  inches 
of  the  intestinal  opening,  there  was  a  large  patch  of  inflammation, 
about  the  size  of  the  palm  of  the  hand.    The  mucous  membrane 

j  was  filled  with  red  blood,  and  presented  marks  of  inflammation 
throughout.  The  slate-grey  colour,  which  has  been  seen  in 
some  cases  of  poisoning  by  corrosive  sublimate,  did  not  here 
exist.  There  was  no  appearance  of  corrosion  or  ulceration  in 
any  part.  The  small  intestines  were  healthy,  with  the  excep- 
tion of  slight  inflammation  of  the  mucous  membrane  about  the 
lower  two-thirds,  and  this  was  more  marked  towards  the  ter- 
mination of  the  intestine.  Near  to  the  caecum  there  were 
several  patches  of  inflammation.  The  whole  of  the  large  intes- 
tines were  highly  inflamed  ;  and  there  were  several  small  spots 
of  ulceration  in  them,  about  the  size  of  a  pea.  The  liver  and 
spleen  were  congested,  the  gall-bladder  contracted  and  con- 
taining scarcely  any  trace  of  bile.  The  bladder  was  much 
contracted  ;  the  mucous  membrane  slightly  injected  ;  it  con- 
tained about  half  an  ounce  of  turbid  urine.  The  mucous 
membrane  of  the  gullet  was  reddened  from  inflammation, 
but  had  no  other  abnormal  appearance.  The  lungs  were 
(Edematous,  somewhat  firm  and  doughy  ;  at  the  base  of  the 
right  lung  there  was  inflammatory  oedema.  The  bronchial 
membrane  was  inflamed  throughout  its  whole  extent  ;  and 
within  the  tubes  there  was  an  abundance  of  frothy  mucus. 
The  heart  was  rather  smaller  than  natural ;  but  the  cavities  and 
the  muscular  substance  were  healthy.  Some  partially  coagulated 
blood  was  found  in  them. 

In  the  case  which  proved  fatal  on  the  fourth  day  (ante, 
p.  448),  the  body  was  inspected  sixteen  hours  after  death.  The 
membranes  of  the  brain  were  opaque,  there  was  a  large 
quantity  of  fluid  beneath  the  arachnoid.  The  brain  was  re- 
markably pale.  The  lungs  were  somewhat  consolidated,  as  if 
from  early  pneumonia.  The  heart  was  healthy,  and  its  cavities 
were  filled  with  colourless  firm  fibrin.    The  kidneys  were  con- 
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gestcd.  The  bladder  was  empty  and  contracted,  and  there  were 
some  small  pink  spots  on  its  mucous  membrane.  The  mucous 
membrane  of  the  gullet  had  a  vermilion  hue.  The  stomach 
presented  a  pink  colour  on  its  inferior  surface,  near  its  middle. 
The  small  intestines  were  healthy,  and  lined  with  a  thick  yellow 
mucus.  The  ccecum  and  ileo-caecal  valve  showed  signs  of  the 
most  intense  inflammation  ;  some  portions  were  of  a  deep 
purplish-black  colour,  with  patches  of  sloughing  mucous  mem- 
brane, tinged  green  by  faeces.  The  colon  and  rectum  also 
exhibited  traces  of  the  most  violent  inflammation,  especially  the 
ascending  and  transverse  portions.  Here  were  found  oval 
patches  of  sloughing  mucous  membrane,  about  the  size  of  small 
almonds,  and  tinged  green  by  ficces  passing  over  them.  The 
condition  of  the  caecum  here  described  was  found  in  Dr.  Hera- 
path's  ease  (ante,  p.  446). 

In  Mr.  Wade's  case  (ante,  p.  449),  the  lining  membrane  of 
the  mouth  and  gullet  was  quite  healthy.  The  mucous  mem- 
brane of  the  stomach,  to  the  extent  of  three  inches  from  the 
cardiac  opening,  was  converted  into  a  gangrenous  mass,  having 
a  corroded,  ragged  appearance,  of  a  dusky-brown  colour, 
approaching  to  black.  Around  this  the  mucous  coat  was  red- 
dened ;  but  it  was  healthy  towards  the  intestinal  opening.  There 
were  no  morbid  changes  of  any  note  in  the  intestines.  The 
cavities  of  the  heart  were  empty.  The  whole  of  the  mucous 
membrane  of  the  air-passages  was  in  a  state  of  extreme  con- 
gestion, varying  from  a  deep  red  to  a  purple  colour  ;  the  smaller 
air-tabes  being  filled  with  a  frothy,  bloody  fluid.  As  there  had 
been  no  sign  of  cerebral  disturbance  in  this  case,  the  head  was 
not  examined.    (Med.  Gaz.  vol.  xli.  1848,  p.  780.) 

Fatal  dose. — It  is  difficult  to  state  this  with  any  degree  of 
certainty,  since  it  is  only  by  accident  that  the  quantity  taken 
can  be  ascertained,  and  the  fatal  effects  must  vary  according  to 
many  circumstances.  A  child,  aged  3  years,  died  in  twenty- 
three  days  from  the  effects  of  twelve  grains  of  corrosive  sublimate. 
The  smallest  dose  which  is  reported  to  have  destroyed  life  was 
three  grains.  This  was  also  in  the  case  of  a  child,  and  the 
quantity  was  accurately  determined  from  the  fact  of  its  having 
been  made  up  by  mistake  for  three  grains  of  calomel,  which  the 
physician  intended  to  order.  (This  case  is  referred  to  in  the 
Lancet,  1845,  p.  297.)  A  very  loose  and  imperfect  report,  cither 
of  the  same  or  of  a  similar  case,  is  given  in  the  Ann.  d'Hyg., 
1835,  i.  225.  It  is  stated  that  three  children  lost  ther  lives.  In 
the  case  of  Beg.  v.  liubertshaw  (Carlisle  Lent  Assizes,  1845), 
there  is  reason  to  believe  that  two,  or  not  more  than  three  grains, 
were  taken,  and  proved  fatal  to  an  adult.  (Med.  Gaz.  xxxv. 
778.)  In  its  power  as  a  poison,  it  is  therefore  somewhat  similar 
to  arsenic.  Persons  have  been  known  to  recover  who  have  taken 
very  large  doses,  when  remedies  were  timely  administered,  or 
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when  there  was  early  vomiting.  I  have  elsewhere  reported  a 
case  of  recovery  from  a  dose  of  nineteen  grains  in  a  girl,  set.  18. 
(Guy's  Hosp.  Rep.  1850,  p.  213.)  In  an  instance  reported  in 
the  Journal  de  Pharmacie,  a  man  recovered  in  three  days  after 
having  taken  one  drachm  of  the  poison  ;  and  a  case  of  recovery 
from  a  similar  dose  is  described  in  the  Edinburgh  Monthly 
Journal,  1850  (p.  380).  In  the  Medical  Gazette  (xiv.  63),  Dr. 
Booth  mentions  a  case  in  which  an  ounce  of  corrosive  sublimate 
had  been  swallowed  after  a  full  meal;  and  by  timely  vomiting  the 
subject  of  this  rash  act  escaped  with  comparative  impunity.  In  a 
case  by  Dr.  Percy  (Med.  Gaz.  xxxi.  942),  a  girl,  aged  17,  mixed 
thirty  grains  in  coarse  powder  with  water  in  a  teacup,  and  then 
swallowed  the  liquid.  A  considerable  quantity  remained  in  the 
cup.  Symptoms  of  poisoning  came  on,  but  the  girl  recovered. 
Dr.  Percy  doubted  whether  any  of  the  poison  had  reached  the  sto- 
mach. A  case  of  recovery,  After  forty  grains  had  been  taken  in 
whiskey,  under  circumstances  favourable  to  its  fatal  operation  — 
i.  e.  on  an  empty  stomach —  is  recorded  by  Dr.  Andrews.  (Cor- 
mack's  Journal,  Peb.  1845,  102.)  The  patient  was  a  woman, 
aet.  65.  The  actually  smallest  dose  required  to  destroy  an  adult, 
under  ordinary  circumstances,  cannot  therefore  be  determined  at 
present  from  any  reported  facts.  The  medicinal  solution  is  used 
in  doses  varying  from  one  thirty-second  part  to  one-eighth  of  a 
grain.  Hence,  in  potency,  corrosive  sublimate  may  be  con- 
sidered as  not  inferior  to  arsenic  ;  and  a  fatal  dose,  under 
circumstances  favourable  to  its  operation,  may  be  assumed  to  be 
about  three  grains.  This  quantity  has  actually  destroyed  the  life 
of  a  child.  Its  effect  upon  adults  has  not  yet  been  determined 
as  a  matter  of  experience  ;  but,  independently  of  the  fatal  case 
above  referred  to,  in  which  this  dose  was  supposed  to  have  been 
taken,  there  is  one  quoted  by  Dr.  Beck,  in  which  six  or  eight 
grains  destroyed  the  life  of  an  adult.  (Med.  Jur.  vol.  ii. 
p.  570.) 

Period  at  which  death  takes  place. — In  an  acute  case 
of  poisoning  an  individual  commonly  dies  in  from  one  to  five 
days.  But  death  may  take  place  much  sooner  or  much  later  than 
this.  A  person  has  been  known  to  die  from  the  effects  of  this 
poison  in  eleven  hours  (Christison,  402)  ;  and  in  one  instance, 
of  a  child  two  years  old,  by  whom  twelve  grains  had  been  taken, 
death  probably  occurred  in  six  hours.  (Niemann's  Taschenbuch, 
451.)  A  case  is  reported  in  which  a  child,  aged  7,  was  killed  in 
three  hours  by  eighteen  grains  of  corrosive  sublimate.  In  the 
following  instance  reported  by  Mr.  Ulingworth,  the  period, 
although  inferential,  was  probably  even  shorter.  A  man, 
set.  30,  was  found  dead  on  the  4th  December,  1842,  at  half- 
past  seven  a.m.  He  had  vomited  some  half- digested  food, 
mixed  with  blood  and  mucus.  On  a  shelf  near  him  was 
a  drinking-horn,  containing  about  three  drachms  of  corrosive 
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sublimate.  It  was  ascertained  at  the  inquest  that  he  had  died 
from  the  effects  of  this  poison.  He  had  put  water  into  the 
drinking-vessel,  and  had  probably  swallowed  the  poison  while 
thus  loosely  suspended  ; — the  exact  quantity  taken  could  not 
be  ascertained.  The  deceased  was  last  seen  alive  at  half-past 
eleven  the  preceding  evening,  therefore  only  eight  hours  before 
he  was  found  dead.  When  discovered,  the  face  and  the  ex- 
tremities were  cold.  From  all  the  circumstances  it  was  inferred 
that,  even  admitting  the  deceased  to  have  taken  the  poison 
immediately  after  he  was  last  seen  alive,  he  could  not  have 
been  dead  for  less  than  six  hours.  This  would  carry  the  dura- 
tion of  the  case  to  two  hours  from  the  time  of  taking  the  poison. 
(Med.  Gaz.  xxxi.  557.) 

The  most  rapidly  fatal  instance  of  poisoning  by  corrosive 
sublimate  hitherto  recorded,  was  communicated  to  me  by  Mr. 
Welch.  In  June,  1846,  a  man  mixed  some  corrosive  sublimate 
(quantity  unknown)  with  some  tea,  and  drank  it.  The  symptoms 
which  followed  were  a  sensation  of  burning  heat  in  the  mouth 
and  mucous  vomiting.  He  was  insensible  when  seen  ;  and  from 
the  circumstances  of  the  case,  he  must  have  died  in  less  than 
half  an  hour. 

On  the  other  hand,  a  case  may  be  protracted  for  several 
days.  The  following  summary  will  not  only  show  this,  but 
will  also  prove  that  the  time  at  which  the  poison  destroys 
life  cannot  be  inferred  from  the  quantity  taken.  In  an  in- 
stance referred  to  by  Niemann  (Tasch.  d.  Arzniew.  452),  one 
ounce  of  the  poison  was  swallowed,  and  the  person  did  not  die 
until  the  sixth  day.  In  a  case  related  by  Dr.  Venables,  two 
drachms  of  the  poison  killed  a  woman  in  eight  days.  In  one 
reported  by  Sobernheim,  three  drachms  did  not  kill  for  eleven 
days.  A  case  is  quoted  by  Beck  (Med.  Jur.  ii.  p.  570),  in 
which  a  man  who  had  taken  only  six  or  eight  grains  in  solution, 
survived  until  the  twelfth  day.  The  longest  case  of  acute 
poisoning  which  I  have  met  with  is  that  which  is  elsewhere 
referred  to  (ante,  p.  449),  in  which  death  did  not  take  place 
until  the  fifteenth  day.  In  death  from  chronic  poisoning,  the 
case  may  be  protracted  almost  indefinitely. 

Treatment. — If  vomiting  does  not  already  exist,  it  must  be 
excited  by  the  use  of  emetics.  (See  Treatment  of  Arsenic, 
ante,  p.  382).  I  Various  chemical  antidotes  have  been  suggested 
for  this  poison  ;  and  among  these,  albumen,  both  of  the  yolk 
and  white  of  egg,  mixed  with  water,  and  administered  in  large 
quantity,  is  perhaps  the  best  fitted  to  counteract  its  effects.  This 
remedy  appears  to  have  been  beneficial  even  when  it  was  not 
taken  until  some  time  after  the  poison  had  been  swallowed  ; 
but  too  much  reliance  must  not  be  placed  on  it.  The  re- 
moval of  the  poison  from  the  body  should  be  the  great  object 
of  our  treatment.     Gluten  may  also  be  used.     This  may  be 
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prepared  by  washing  flour  in  a  muslin  bag  under  a  current  of 
water.  Should  the  case  be  urgent,  the  flour  may  be  at  once 
exhibited  in  the  form  of  a  thick  paste  mixed  with  milk  or  water. 
Gluten  may  often  be  obtained  when  albumen  is  not  at  hand. 
M.  Bouchardat  states  that  Cullcrier  saved  two  hundred  patients 
who  had  taken  an  over-dose  of  corrosive  sublimate,  by  making 
them  swallow,  in  twenty-four  hours,  from  seven  to  eight  quarts 
of  milk,  with  a  decoction  of  linseed  and  warm- water  !  (Gaz. 
Med.  Jan.  9,  1847.)  These  antidotal  liquids  may  be  service- 
ably  employed  for  the  purpose  of  favouring  the  expulsion  of  the 
poison  by  vomiting,  on  which  the  safety  of  the  patient  essen- 
tially depends. 

Among  the  numerous  chemical  antidotes  proposed,  M.  Mialhe 
has  recommended  the  hydrated  proto-sulphuret  of  iron;  but 
Orfila  has  proved  that  this  substance  is  totally  inefficacious  when 
not  given  until  after  the  lapse  of  ten  or  fifteen  minutes  from  the 
time  at  which  the  poison  has  been  swallowed.  (Toxicologic,  i. 
720.)  The  same  objection  holds  to  the  hydrated  persulphuret 
recommended  by  M.  Bouchardat.  | 

In  all  cases,  the  entire  expulsion  of  the  poison  from  the  stomach 
should  be  looked  to  by  the  practitioner ;  and  albumen  or  gluten 
may  be  given  at  the  same  time  to  aid  the  efforts  of  vomiting. 
The  use  of  the  stomach-pump  is  of  questionable  propriety  ; 
since  if  the  gullet  and  stomach  are  much  softened  and  corroded, 
very  slight  force  in  its  employment  might  lead  to  perforation. 
In  order  to  check  excessive  salivation,  as  a  subsequent  symptom, 
Mr.  Allison  has  recommended  small  doses  of  chlorate  of  potash. 
(See  Med.  Gaz.  xxxviii.  953.) 


CHAPTER  27. 

CHEMICAL    ANALYSIS  IN    THE    SOLID   STATE  REDUCTION-PRO- 
CESS         TESTS    FOR    CORROSIVE    SUBLIMATE    IN  SOLUTION  

OBJECTIONS  TO  THEIR  EMPLOYMKNT —  IN  ORGANIC  LIQUIDS 
AND  SOLIDS — DETECTION  OF  MERCURY  IN  THE  TISSUES  — 
ITS  ENTIRE  DISAPPEARANCE  FROM  THE  BODY  —  QUANTI- 
TATIVE ANALYSIS  CALOMEL  WHITE  AND  RED  PRECIPI- 
TATES  VERMILION          CYANIDE     OF    MERCURY  —  TURBITH 

MINERAL  NITRATES  OF  MERCURY. 

CHEMICAL  ANALYSIS. 

In  the  solid  state.— We  will  first  suppose  that  the  poison  is  in 
the  solid  state,  and  in  the  form  of  a  white  powder.  1.  A  small 
quantity  heated  on  thinplatina  foil  or  mica,  is  entirely  volatilised 
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at  a  moderate  heat  —  (care  should  be  taken  in  performing  this 
experiment)— in  this  property  corrosive  sublimate  resembles 
arsenic,  but  differs  in  all  other  respects.  2.  When  the  powder  is 
heated  in  a  small  reduction-tube,  it  melts  (unlike  arsenic),  it  melts 
and  boils  at  about  560°,  and  its  vapour  is  condensed  unchanged 
in  stellated  groups  of  prismatic  crystals,  on  the  cold  part  of  the 
tube.  These  crystals  are  beautifully  defined  under  a  low  power 
of  the  microscope.  3.  It  is  very  soluble  in  water  (ante,  p.  445), 
a  portion  floating  in  the  cold,  but  if  the  water  be  warmed,  the 
powder  will  be  speedily  dissolved.  4.  The  powder  is  readily 
dissolved  by  ether,  and  the  solution,  spontaneously  evaporated  ia 
a  watch-glass,  leaves  white  prismatic  crystals.  Ether  shaken 
with  the  watery  solution,  removes  the  greater  part  of  the  corro- 
sive sublimate.  5.  It  is  dissolved  by  hydrochloric  acid,  strong 
or  diluted,  and  a  copper  wire  plunged  into  the  solution  in  the  cold, 
is  covered  with  a  white  silvery  deposit.  6.  A  small  quantity  of 
the  powder  dropped  into  a  white  saucer,  containing  a  solution  of 
iodide  of  potassium,  is  turned  of  a  bright  scarlet  colour.  This 
may  be  applied  to  the  sublimate  obtained  under  2,  or  to  the 
crystals  under  4.  7.  Dropped  into  potash  in  a  similar  way  it  is 
turned  of  a  yellow  colour.  It  is  insoluble  in  and  decomposed  by 
potash.  8.  A  solution  of  hydrosulphuret  of  ammonia,  or  of  sul- 
phuretted hydrogen,  produces  at  first  a  yellowish  and  afterwards 
a  black  compound.  9.  When  a  few  grains  are  rubbed  on  a 
clean  surface  of  copper,  with  a  mixture  of  one  part  of  muriatic 
acid,  and  two  parts  of  water,  a  bright  silvery  stain  of  mercury 
is  produced,  which  is  entirely  volatilised  by  heat.  If  pure  zinc 
or  pure  tin-foil  be  used  instead  of  copper,  the  surface  acquires 
a  silvery  lustre,  and  the  metal  is  rendered  remarkably  brittle. 
10.  When  mixed  with  three  or  four  parts  of  calcined  (anhy- 
drous) carbonate  of  soda,  and  heated  in  a  small  tube  similar  to 
that  employed  in  the  analysis  of  arsenic,  the  metal  is  reduced  ; 
and  a  ring  of  bright  globules  of  mercury  is  formed,  while  com- 
mon salt  remains  in  the  tube.  Tor  the  success  of  this  experi- 
ment, the  materials  must  be  quite  dry,  and  the  tube  at  first 
gently  heated  ;  any  undecomposed  corrosive  sublimate  that  may 
be  sublimed,  should  be  driven  higher  up,  or  even  out  of  the  tube, 
before  finally  applying  a  strong  heat,  so  that  the  ring  of  mercury 
may  not  be  obscured  by  it.  The  last  experiment  is  conclusive  of 
the  nature  of  the  substance  ;  because  mercury,  being  the  only  liquid 
metal,  is  the  only  metal  which  sublimes  in  globules.  If  the  globules 
are  not  visible  to  the  eye,  they  may  be  plainly  seen  by  the  aid  of 
a  microscope.  They  are  identified  by  their  bright  silvery  lustre 
under  reflected  light,  their  complete  opacity  by  transmitted  light— 
and  by  their  perfect  sphericity.  A  globule  of  the  16000th  of  an 
inch  in  diameter  may  be  thus  recognised.  It  is  impossible  to  con- 
found this  sublimate,  in  isolated  bright  opaque  globules,  with  that 
of  the  angular  transparent  crystals  of  arseuious  acid  (ante, 
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.  385)  ;  nevertheless,  when  any  doubt  exists,  the  mercurial 
ature  of  the  sublimate  may  be  thus  proved.  File  off  the  ring 
f  glass  containing  the  sublimate.  Heat  it  in  a  short  wide  tube 
ith  a  few  drops  of  nitric  and  muriatic  acids  mixed.  Evaporate 
dryness  on  a  sand-bath,  at  the  lowest  temperature.  A  white 
sidue,  or  a  sublimate  (corrosive  sublimate),  will  be  obtained 
the  tube,  according  to  the  heat  applied.  This,  when  touched 
ith  a  strong  solution  of  iodide  of  potassium,  produces  a  rich 
arlet  colour.  (Exp.  6,  supra.)  Another  mode  of  identifi- 
ation  consists  in  dropping  into  the  tube  containing  the  subli- 
ate,  a  crystal  of  pure  iodine,  and  closing  the  mouth  of  the  tube, 
t  a  temperature  of  about  60  to  70°,  a  chemical  union  takes  place, 
d  a  ring  of  red  iodide  of  mercury  is  slowly  formed  in  the  tube, 
cupying  the  place  of  the  metallic  globules.  If  the  end  of  the 
auction -tube,  containing  the  fused  chloride  of  sodium  left  as  a 
sidue  of  the  decomposition,  be  filed  off,  reduced  to  powder  and 
-iled  in  water  with  a  little  diluted  nitric  acid,  a  solution  is 
tained  in  which,  on  the  addition  of  nitrate  of  silver  chlorine 
ay  be  proved  to  exist.  The  analysis  is  then  complete.  The 
-pci  ties  mentioned  under  1,  2,  and  5,  are  possessed  in  common 
other  bodies  ;  but  the  other  characters  are  peculiar  to  the  per- 
ts  of  mercury  :  and  when  the  results  agree,  they  render  it  abso- 
tely  certain  that  the  powder  must  be  a  persalt  of  that  metal, 
he  action  of  nitrate  of  silver  upon  the  solution  of  the  residue 
'11  prove  that  the  persalt  must  have  been  a  chloride,  and  the 
ly  soluble  chloride  is  corrosive  sublimate.  There  are  there- 
re  no  objections  to  this  mode  of  analysis.  The  experiment  of 
'uction  will  answer  with  any  visible  quantity  of  the  poison.  A 
od  reducing  agent  was  proposed  by  the  late  Dr.  Frampton, 
iely  pulverulent  metallic  silver ;  but  this  is  not  so  easily  pro- 
ible  as  dry  carbonate  of  soda.  Four  parts  of  this  may  be 
d  to  one  of  corrosive  sublimate.  (See  Med.  Gaz.  xxxii.  384). 
The  weight  of  a  mercurial  sublimate  may  be  determined  by  the 
ame  method  as  that  of  arsenic  (p  386,  ante),  and  it  maybe  pre- 
served in  like  manner,  i.  e.  by  hermetically  sealing  the  tube. 

In  solution  in  water.  Liquid  tests. — Corrosive  sublimate  is 
I 'cry  soluble  in  water  (ante,  p.  445),  forming  a  clear  solution, 
which,  when  concentrated,  has  a  faintly  acid  reaction  and  a 
prong  metallic  taste.  A  few  drops  of  the  solution  may  be  gently 
Evaporated  on  a  slip  of  glass,  and  then  set  aside  to  crystallise, 
tfit  be  corrosive  sublimate,  it  forms  slender  opaque  silky  prisms 
ntcrsecting  each  other,  and  sometimes  of  considerable  length. 
tVhen  touched  with  a  solution  of  iodide  of  potassium,  these 
■rystals  acquire  a  bright  scarlet  colour  (ante,  p.  464).  These 
Characters,  which  may  be  obtained  from  the  minutest  crystal  and 
[>nly  one  drop  of  solution,  prove  that  the  body  dissolved  in  water 
;s  corrosive  sublimate  ;  it  is  thus  distinguished  from  every  other 
[Mineral  poison,  and  all  other  substances  whatever.  1.  Potash. — On 
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adding  a  small  quantity  of  a  solution  of  potash  to  the  solution,  a 
reddish-coloured  precipitate  falls,  becoming  yellow  by  the  addition 
of  a  larger  quantity  of  alkali.  This  precipitate,  when  washed, 
dried,  and  heated  in  a  reduction-tube,  yields  a  well-defined  ring 
of  metallic  mercury.  The  filtered  liquid,  on  being  tested  with 
nitrate  of  silver,  will  be  found  to  contain  chloride  of  potassium, 
thus  proving  that  the  mercury  was  combined  with  chlorine, — 
and  that  the  compound  was  soluble  in  water.  2.  Chloride  of  tin. 
—  On  adding  this  test  in  rather  large  quantity  to  the  solution,  a 
white  precipitate  at  first  falls  down  (calomel),  becoming  speedily 
of  a  slate-grey  colour,  and  afterwards  almost  black.  On  warm- 
ing the  liquid  it  soon  becomes  clear,  while  a  heavy  precipitate, 
in  great  part  formed  of  pure  metallic  mercury,  falls  to  the 
bottom  of  the  vessel.  The  mercury  may  be  collected  by  pour- 
ing the  liquid  on  a  filter,  and  afterwards  warming  the  filter  ;  or 
its  presence  may  be  easily  demonstrated  in  a  test-tube,  by  drain- 
ing the  water  carefully  from  the  precipitate,  and  then  forcing 
down  upon  this  a  slip  of  bibulous  paper ;  —  this  absorbs  the 
water  from  the  mercury,  and  the  pressure  condenses  the  metal 
into  one  or  more  well-defined  globules.  3.  Sulphuretted  hydro* 
gen  gas.  — This  produces  at  first  a  precipitate,  partly  black  and 
partly  white  (chloro-sulphuret),  becoming  entirely  black  when 
the  current  of  gas  has  been  allowed  to  pass  in  for  some  time. 
Hydrosulphuret  of  ammonia  produces  a  similar  precipitate  in  the 
solution  ;  —  thus  clearly  distinguishing  corrosive  sublimate  from 
arsenic.  The  test  acts  equally  in  an  acid  solution  of  the  salt. 
The  precipitated  black  sulphuret  of  mercury,  dried  and  heated 
with  carbonate  of  soda  or  metallic  silver,  furnishes  globules  of  pure 
metallic  mercury,  and  is  thus  known  from  other  black  sulphurets. 
Nitrate  of  silver,  added  to  the  diluted  solution  of  corrosive  subli- 
mate, causes  a  white  precipitate  of  chloride  of  silver,  insoluble  in 
nitric  acid.  This  demonstrates  the  chlorine,  while  Exp.  2,  de- 
monstrates the  mercury.  These  tests  are  alone  sufficient  to  show 
that  the  substance  dissolved  is  corrosive  sublimate. 

The  chloride  of  tin,  with  the  examination  of  the  deposit  on 
the  filter  by  the  microscope,  may  be  regarded  as  the  most  deli- 
cate of  the  liquid  tests  for  mercury,  but  the  liquid  tests  for  the 
detection  and  separation  of  this  metal  are  less  delicate  in  their 
reaction  than  some  of  the  metals,  either  used  singly  or  in  combi- 
nation. Copper,  tin,  zinc,  and  silver  in  foil  or  in  a  finely  pul- 
verulent state,  easily  remove  mercury  from  a  solution  of  corro- 
sive sublimate  when  in  small  quantity,  especially  if  the  solution 
be  slightly  acidulated  and  boiled.  Of  these  metals  copper  is  to 
be  preferred,  because  by  reason  of  its  red  colour  a  very  small 
amount  of  deposit  is  easily  distinguished  upon  it.  If  we  acidu- 
late the  suspected  solution  of  corrosive  sublimate  with  a  few  drops 
of  diluted  hydrochloric  acid,  and  introduce  a  slip  of  bright  copper, 
or  what  is  better,  fine  copper-gauze  (ante,  p.  464),  it  is  soon 
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If  coated  with  metallic  mercury,  having  more  or  less  of  a  silvers" 
I?  lustre,  especially  on  friction.  On  heating  the  copper,  previously 
I  well  washed  in  alcohol,  in  a  reduction-tube,  the  mercury  may 
I  be  obtained  in  well-defined  globules,  and  these  can  be  examined 
I  by  a  lens  or  the  microscope.  If  the  corrosive  sublimate  is 
I  present  only  in  very  minute  proportion,  the  liquid  must  be  boiled 

■  |  before  a  deposit  will  take  place. 

Eeinsch  found  that  one  part  of  corrosive  sublimate  in  1000 
I  parts  of  water,  mixed  with  hydrochloric  acid,  gave  immediately, 
I  to  a  surface  of  copper,  a  white  metallic  film  :  in  5000  parts  of 
1  water,  without  the  addition  of  hydrochloric  acid,  there  was  no 

I  deposit  in  the  cold,  but  the  copper  acquired  a  golden-yellow 

II  colour  on  boiling.    When  boiled  in  a  solution  to  which  hydro- 

■  chloric  acid  had  been  added,  it  turned  grey,  becoming  covered 
I  with  a  thin  film  of  mercury  even  when  the  quantity  of  water 
I  amounted  to  from  12,000  to  15,000  parts.  (Gmelin's  Chemistry, 
I  vol.  vi.  p.  57.)  Although  these  experiments  refer  rather  to  the 
I  effect  of  dilution  than  the  smallness  of  quantity  detected,  I  enter- 
I  tain  no  doubt  from  the  results  which  1  have  obtained,  that  cop- 
I  per  thus  employed  constitutes  the  most  delicate  test  for  mercury 
1  in  corrosive  sublimate.  Neither  this  nor  any  other  metal  en- 
I  ables  us  to  detect  the  chlorine. 

Gold  foil  or  wire  immersed  in  the  acidulated  solution  produces 
I  no  change  whatever ;  but  if  a  slip  of  zinc  foil,  or  a  piece  of 
I  zinc  wire  is  merely  brought  in  contact  with  it,  or  a  zinc  wire  is 
I  twisted  round  the  gold  and  immersed  in  the  liquid  feebly  acidu- 

■  lated  with  hydrochloric  acid,  there  is  sooner  or  later,  by  galvanic 
I  action,  a  deposit  of  mercury  on  both  metals  :  the  gold  acquiring 
I  a  greyish-white  appearance.  The  metal  with  the  deposit  should 
I  be  washed  in  alcohol  or  ether,  dried  and  heated  in  a  tube,  when 
I  mercurial  globules  will  be  obtained.  By  either  of  these  processes 
I  I  have  found,  that  a  quantity  of  corrosive  sublimate  amounting 
I  to  about  the  144th  part  of  a  grain  diffused  in  8000  times  its 

I  weight  of  water,  would,  in  twenty-four  hours,  give  evidence  of 
l|  the  presence  of  mercury.    This  appears  to  me  to  be  near  the 

limits  of  the  process  for  detecting  mercury. 

Objections. —  Among  the  above-mentioned  tests,  there  is  only 
Ij  one  to  which  any  objection  can  be  offered,  namely,  —  3.  Sul- 
|  l  phuretted  hydrogen  gas,  or  hydrosulphuret  of  ammonia.  Either 

I I  one  or  both  of  these  re-agents  will  give  a  black  or  dark  brown 
>  I  precipitate  with  several  metals,  as  for  example  with  the  salts  of 
I   lead,  copper,  bismuth,  silver,  nickel,  irou  and  tin.    The  black 
I   precipitate  derived  from  corrosive  sublimate  is,  however,  distin- 
guished from  all  the  others,  by  the  fact  that  it  easily  yields 
mercury  when  dried  and  heated  in  a  tube  with  carbonate  of  soda 
or  metallic  silver.    But  the  objection  is  at  once  answered  by  the 
fact,  that  the  other  tests  are  conclusive  of  the  presence  of  a 
mercurial  compound :  it  could  only  apply  under  the  improbable 

H  H  2 


468     CORROSIVE  SUBLIMATE.     ANALYSIS  IN  ORGANIC  LIQUIDS. 

contingency  of  a  black  precipitate  from  sulphuretted  hydrogen 
alone  being  relied  on,  as  evidence  of  the  presence  of  corrosive 
sublimate. 

In  liquids  containing  organic  matter. — The  same  process  of 
analysis  will  apply  to  the  vomited  matters  and  contents  of  the 
stomach.  Masses  of  corrosive  sublimate  may  be  sometimes 
locked  up  in  thick  viscid  mucus  and  blood  ;  in  such  cases,  the 
coarse  powder  being  very  heavy,  it  may  be  sometimes  separated 
by  simply  agitating  the  viscid  liquid  in  water,  and  then  decant- 
ing it  suddenly.  This  poison,  in  solution,  is  decomposed  and 
precipitated  by  many  organic  principles,  such  as  albumen,  fibrin, 
mucous  membrane,  also  by  gluten,  tannic  acid,  and  other  vegeta- 
ble substances.  Thus,  then,  we  must  not  always  expect  to  find 
it  in  a  state  of  solution.  The  liquid  should  be  filtered  in  order  to 
separate  the  solid  portion  ;  and  our  object  will  then  be  to 
determine  whether  any  of  the  poison  is  held  in  solution.  For 
this  purpose  we  add  to  a  measured  quantity  of  the  liquid,  in 
a  long  stoppered  tube,  its  volume  of  ether,  and  agitate  the  mix- 
ture. On  allowing  it  to  stand  some  time,  the  greater  part  of  the 
ether  will  rise  to  the  surface,  holding  dissolved  a  portion  of  the 
corrosive  sublimate  which  was  contained  in  the  organic  liquid. 

The  ethereal  liquid  may  be  poured  off,  and  allowed  to 
evaporate  spontaneously  in  a  dial-glass,  or  other  convenient 
glass  vessel.  If  the  poison  is  present  in  large  quantity,  white 
prismatic  crystals  will  appear,  which  are  rendered  scarlet  when 
touched  with  a  solution  of  iodide  of  potassium.  The  other  proper- 
ties of  the  solid  poison  may  be  brought  out  by  the  tests  elsewhere 
described  (ante,  p.  464).  A  portion  of  the  crystalline  residue 
may  be  dissolved  in  water,  filtered  through  a  wet  filter,  and  the 
appropriate  liquid  tests  then  applied.  The  quantity  of  corrosive 
sublimate  may  be  too  small  for  this  method  of  separation  ; 
then  we  may  acidulate  the  liquid  with  about  one-tenth  part  of 
its  volume  of  hydrochloric  acid,  and  introduce  a  slip  of  copper 
gauze,  at  the  same  time  warming  the  liquid.  If  the  poison  be 
present  even  in  minute  quantity,  the  gauze  speedily  acquires  a 
silvery-grey  colour,  from  a  deposit  of  mercury.  It  should  be 
well  washed  in  water,  in  alcohol  or  ether,  again  in  water,  and 
then  dried.  On  heating  it  in  a  reduction-tube,  a  ring  of  fine 
metallic  globules  will  appear  in  a  detached  form,  having  a  silvery 
white  lustre.  When  examined  by  the  microscope,  spherical 
globules  are  seen,  having  the  properties  elsewhere  described 
i?-teu  P'  464^'  In  order  t0  remove  any  doubt,  the  ring  of  glass  on 
which  the  sublimate  is  deposited  may  be  broken  up,  and  the  subli- 
mate examined,  as  already  described  (ante,  p.  465).  If  the  copper 
test  should  not  give  a  satisfactory  result,  the  galvanic  gold  test  may 
be  applied  (ante,  p.  467).  Dilution  interferes  with  these  processes, 
hence  it  is  desirable  to  concentrate  the  liquid  as  much  as  possible. 
Une-sixteenth  of  a  grain  of  corrosive  sublimate  dissolved  in 
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sixteen  ounces  of  water,  gave  no  deposit  on  gold  foil  with  zinc  ; 
but  when  the  quantity  was  dissolved  in  one  ounce  of  the  organic 
liquid,  metallic  mercury  was  separated  and  its  properties  de- 
monstrated in  less  than  half  an  hour. 

Let  us  suppose  that  the  filtered  liquid  contains  no  trace  of  a 
mercurial  salt,  then  there  is  no  corrosive  sublimate  dissolved. 
We  must  now  direct  our  attention  to  the  analysis  of  the  insoluble 
matters  separated  by  filtration.  These  may  be  boiled  in  distilled 
water,  the  liquid  filtered,  and  tried  by  agitating  it  with  its  volume 
of  ether.  It  will  be  found,  when  the  analysis  has  not  been  long 
delayed,  that  most  of  the  compounds  which  corrosive  sublimate 
forms  with  organic  matter,  yield  commonly  sufficient  poison  for 
detection  by  boiling  them  in  water.  Should  water  fail  to  extract 
the  poison,  the  substance  may  be  brought  to  dryness  and  heated 
with  nitro-muriatic  acid  until  all  the  organic  matter  is  decom- 
posed, and  the  surplus  nitric  acid  expelled.  The  residue  may 
then  be  digested  in  water,  and  tested  for  mercury  by  the  aid  of 
copper-gauze  or  of  gold  and  zinc.  This  is  also  the  process  to  be 
pursued  with  organic  solids  supposed  to  contain  the  poison.  The 
discovery  of  corrosive  sublimate  in  small  quantity  in  an  organic 
liquid  (medicine),  in  the  matter  vomited,  or  the  contents  of  a 
stomach,  does  not  necessarily  prove  that  it  has  been  adminis- 
tered as  a  poison,  and  with  criminal  intention.  It  is  sometimes 
used  medicinally  ;  but  only  in  solution,  and  in  very  small  doses 
(see  ante,  p.  461). 

Detection  of  absorbed  mercury  in  the  tissues.  —  The  process 
suggested  by  Reinsch  for  the  detection  of  arsenic  is  equally 
applicable  to  the  detection  of  absorbed  mercury  in  the  tissues. 
Although  Reinsch  neither  applied  nor  proposed  it  for  this 
purpose,  he  found  that  in  a  clear  solution  of  corrosive  subli- 
mate, when  the  quantity  present  did  not  form  more  than  the 
fifty-thousandth  part,  globules  of  mercury  might  be  obtained 
on  copper.  (Ann.  dTIyg.  1843,  i.  445.)  The  plan  whieh  I 
have  usually  adopted  is  as  follows  : — The  liver  or  other  tissue 
is  cut  into  small  pieces,  and  boiled  until  the  texture  is  entirely 
broken  up  in  a  mixture  of  one  part  by  measure  of  pure  hydro- 
chloric acid  to  six  or  seven  parts  by  measure  of  distilled  water. 
A  small  slip  of  copper-gauze  at  the  end  of  a  polished  copper 
wire  is  first  introduced.  If  it  acquires  a  light-grey  colour,  it  is 
probable  that  mercury  is  present,  and  a  larger  piece  of  gauze 
is  then  introduced.  If  not  immediately  coated,  the  decoction 
is  evaporated  with  the  copper  immersed  in  it.  The  coated 
gauze  is  cleansed,  washed,  dried  (see  p.  468),  and  then 
heated  in  a  small  tube.  A  minute  ring  of  mercurial  globules 
will  be  perceptible  either  to  the  unassisted  eye  or  by  the  aid  of 
a  lens  or  microscope.  The  spherical  form,  opacity,  and  metallic 
lustre  by  reflected  light,  are  commonly  sufficient  to  identify  a 
mercurial  sublimate.  If  there  should  be  any  doubt,  the  corrobo- 
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rative  test  recommended  in  a  preceding  page  may  be  employed. 
The  copper  gauze,  even  when  it  is  scarcely  changed  in  appear- 
ance by  this  process,  or  when  it  presents  only  the  thinnest  film 
on  the  red  surface  of  copper,  will  frequently  yield  a  sublimate  of 
metallic  globules  when  heated.  Hence  it  should  be  always  tested 
in  a  reduction-tube  before  it  is  rejected. 

The  metallic  deposit,  if  any,  should  be  examined  at  once. 
Mercury  is  volatile  at  all  temperatures,  and  in  twenty-four  hours 
a  thin  metallic  film  may  disappear.  I  have  known  this  to  occur 
with  a  mercurial  deposit  in  a  summer's  day  ; —  while  arsenic  will 
remain  fixed  on  the  metal  for  many  years. 

It  must  be  remembered  that  this  result  merely  proves  the 
presence  of  mercury  in  the  tissues,  not  of  corrosive  sublimates. 
It  would  show  that  mercury  was  present  in  some  tangible 
form.  Whether  the  substance  had  acted  as  a  poison  or  not 
must  be  determined  from  symptoms  and  appearances  ; — whether 
it  had  been  given  or  intended  as  a  medicine  or  not  would 
be  easily  deduced  from  other  circumstances.  The  only  me- 
thod of  proving  that  the  mercury  was  really  in  the  form 
of  corrosive  sublimate,  would  be  either  by  the  discovery  of  some 
undissolved  portions  of  the  solid  poison  in  the  stomach  or  its 
contents  : — or  by  a  separation  of  the  poison  itself  by  ether  (ante, 
p.  468).  If  dissolved,  it  would  show  a  soluble  salt ;  all  the 
soluble  salts  are  poisonous,  and  are  rarely  used  internally  as 
medicines.  If  undissolved,  the  absorbed  mercury  may  have  been 
derived  from  some  mercurial  medicine  innocently  taken  by  the 
deceased.  Nothing  is  more  common  than  to  discover  traces  of 
mercury  in  the  liver  and  tissues,  and  even  in  the  bile,  of  dead 
subjects.  No  importance  is  or  can  be  attached  to  this  discovery, 
except  in  those  cases  where  there  is  evidence  that  a  person  has 
actually  suffered  from  symptoms  of  mercurial  poisoning  (see 
ante,  p.  59). 

Most  of  the  common  medicinal  preparations  of  mercury  are  in 
an  insoluble  form.  So  far  as  the  tissues  are  concerned,  the 
chemical  result  would  be  the  same  whether  the  mercury  was 
taken  in  a  dissolved  or  undissolved  state.  In  the  case  of  Reg.  v. 
Bacon  (Lincoln  Summer  Assizes,  1857),  sublimates  of  arsenic 
and  mercury  were  obtained  by  this  process  from  the  viscera  of 
deceased,  the  spherules  of  mercury  being  visibly  intermixed  with 
the  octahedral  crystals  of  arsenious  acid,  as  seen  by  the  micro- 
scope. Arsenic  had  been  criminally  administered  to  the 
deceased  ;  but  with  respect  to  the  mercury,  it  was  ascertained 
that  the  deceased  had  taken  medicinally  two  grains  of  calomel 
two  days  before  her  death.  The  body  had  been  buried  twenty- 
one  months,  and,  as  the  analysis  proved,  some  mercury  was  still 
remaining  in  the  viscera  after  this  long  period.  This  is  suffi- 
cient to  show  that  the  process  by  copper  is  both  delicate  and 
certain. 
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A  person  may  die  from  the  effects  of  corrosive  sublimate,  and 
no  mercury  may  be  found  in  the  tissues.  A  case  of  this  kind 
occurred  to  me  some  years  since  at  Guy's  Hospital ;  and  another, 
in  which  the  deceased  died  in  fifteen  days  from  a  large  dose  of 
corrosive  sublimate  in  whisky,  has  been  reported  by  Dr.  Geo- 
ghegan.  On  this  occasion,  although  the  local  effects  of  the  poison 
on  the  throat,  stomach,  and  bowels,  were  of  an  intense  kind, 
the  viscera,  on  careful  analysis,  yielded  no  trace  of  mercury  ;  it 
had  been  entirely  eliminated  (see  ante,  p.  449  ;  see  also  Med. 
Gaz.  vol.  xlvi.  p.  253.) 

Corrosive  sublimate  is  not  easily  lost  from  organic  liquids, 
when  it  is  in  moderate  quantity.  A  few  grains  of  this  poison 
were  mixed  with  some  ounces  of  albumen,  gruel,  and  porter,  in 
January  1839.  An  abundant  precipitate  was  formed.  The  mix- 
ture was  exposed  for  eight  years  ;  but  the  poison  was,  at  the  end 
of  that  time,  easily  discovered  by  the  galvanic  gold  test,  both  in 
the  supernatant  liquid  and  in  the  precipitate.  Corrosive  sublimate 
is  not  always  found  in  the  stomachs  of  persons  poisoned  by  it, 
although,  from  its  readily  combining  with  the  mucous  membrane, 
it  is  more  likely  to  be  detected  than  arsenic.  In  a  well-marked 
case,  which  occurred  to  Mr.  Watson,  in  which  two  drachms  killed 
a  person  in  six  days,  none  was  found  on  a  chemical  analysis  of 
the  contents.  In  a  case  in  which  two  drachms  were  swallowed, 
and  the  man  died  in  four  days,  no  mercury  was  detected  in  the 
stomach  or  tissues  (ante,  p.  448).  In  the  case  of  J.  W.,  else- 
where referred  to  (ante,  p.  459  ;  also,  p.  60),  in  which  a  similar 
quantity  was  taken,  and  death  occurred  on  the  fourth  day,  the 
stomach  and  tissues  were  examined  by  the  galvanic  gold  test ; 
but  not  a  trace  of  mercury  could  be  detected  in  them.  In 
another,  which  occurred  to  Dr.  Wegeler,  in  which  a  young  man 
poisoned  himself  with  three  drachms  of  corrosive  sublimate,  and 
died  on  the  sixth  day,  none  of  the  poison  could  be  detected  in 
the  stomach  and  intestines.  (Canstatt's  Jahreshericht,  fur  1846, 
Bd.  v.  p.  81  ;  and  Wharton  and  Stille's  Med.  Jur.  1855, 
p.  440.)  In  Dr.  Geoghegan's  case,  in  which  a  large  dose  was 
taken,  and  the  man  died  on  the  fifteenth  day,  the  mouth,  stomach, 
and  intestines,  as  well  as  liver,  spleen,  and  kidneys,  were  sub- 
mitted to  analysis  ;  but  there  was  no  trace  of  mercury,  either  in 
the  free  or  absorbed  state.  (Reg.  v.  Walsh,  Med.  Gaz.  1850, 
vol.  xlvi.  p.  255.)  Referring  to  what  has  elsewhere  been  said 
(ante,  p.  60)  on  the  elimination  of  mercury,  these  facts  corrobo- 
rate the  view  of  M.  L.  Orfila— namely,  that  in  acute  poisoning 
by  this  mineral,  if  a  person  survives  fifteen  days,  it  is  probable 
that  no  trace  of  mercury  will  be  found  in  the  body.  "The 
experts  will,  however,"  he  remarks,  "  commit  a  gross  error  if 
they  conclude  from  this  that  there  has  been  no  poisoning." 
(Comptes  Rendus,  Jan.  15,  1852  ;  and  Wharton  and  Stille,  Med. 
Jur.  p.  441.) 
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The  diffusion  of  this  metal  through  the  system,  even  when 
mercurial  preparations  have  been  applied  externally,  is  well 
illustrated  by  the  fact  that  Landerer  detected  mercury  in  the 
pus  from  the  bubo  of  a  man  who  had  employed  mercurial  fric- 
tions.   (Heller's  Archiv,  1347,  H.  2,  p.  185.) 

Quantitative  analysis. — If  the  poison  be  entirely  in  a  solu- 
ble form,  we  may  procure  the  mercury  from  a  part  only  by  the 
use  of  ether,  and  calculate  the  remainder  proportionably.  If  it 
be  in  an  insoluble  form,  we  must  then  pursue  the  process  else- 
where described,  and  precipitate  it  entirely  by  chloride  of  tin,  puri- 
fying the  mercury  by  boiling  it  first  in  potash,  and  secondly  in 
hydrochloric  acid.  For  every  100  grains  of  metallic  mercury 
obtained,  we  must  allow  135  grains  of  crystallised  corrosive  sub- 
limate to  have  been  present.  Lassaigne  advises  the  use  of 
sulphuretted  hydrogen.    (Ann.  d'Hyg.  Juillet  1858, .p.  204.) 

CALOMEL. 

This  substance  also  called  chloride,  or  sub-chloride  of  mer- 
cury, although  commonly  regarded  as  a  mild  medicine,  is 
capable  of  destroying  life,  even  in  comparatively  small  doses. 
Several  cases  have  been  already  referred  to,  in  which  excessive 
salivation,  gangrene  of  the  salivary  organs,  and  death,  have  fol- 
lowed from  the  medicinal  dose  of  a  few  grains  (p.  450).  There 
is  a  case  reported  in  the  Medical  Gazette  (xviii.  484),  in  which 
a  boy,  £et.  14,  was  killed  in  about  three  weeks  by  a  dose  of 
only  six  grains  of  calomel.  It  is  singular  that  in  this  case 
neither  the  teeth  nor  the  salivary  glands  were  affected;  still, 
considering  the  effects  of  calomel  in  other  instances,  it  seems 
most  probable  that  the  ulceration  and  gangrene  of  the  face, 
which  followed,  were  due  to  it.  Pereira  mentions  the  case  of  a 
lady  who  was  killed  by  a  dose  of  twenty  grains  of  calomel.  She 
had  previously  taken  a  moderate  dose  without  a  sufficient  effect 
being  produced.  Sobernheim  states  that  a  girl,  set.  11,  took  in 
twenty-four  hours  eight  grains  of  calomel  for  an  attack  of  croup, 
and  died  in  eight  days  from  inflammation  and  ulceration  of  the 
mouth  and  throat.  In  another  instance,  which  occurred  to 
Lesser,  fifteen  grains  of  calomel  produeed  similar  effects,  with 
excessive  salivation  ;  and  this  patient  also  died  in  eight  days. 
Meckel  relates  that  twelve  grains  have  destroyed  life.  (Lehrbuch 
der  Ger.  Med.  267.)  Two  cases  of  death  from  calomel,  in  chil- 
dren, are  recorded  in  the  "Registration  Returns  for  1840." 

There  are  many  other  fatal  cases  on  record,  and  the  facts 
seem  to  leave  no  doubt  that  calomel  may,  in  large  doses,  act  as 
an  irritant  poison.  It  was  supposed  that  these  effects  might  be 
ascribed  to  this  compound  being  adulterated  with  corrosive 
sublimate  ;  but  this  supposition  is  not  well  founded.  It  has  also 
been  suggested  that  calomel  might  be  converted  to  corrosive 
sublimate  by  the  free  hydrochloric  acid  present  in  the  stomach; 
but  the  small  proportion  ia  which  this  acid  exists  is  adverse 
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to  this  suggestion.  (Ed.  Med.  and  Surg.  Journ.  vol.  xlix. 
p.  336.) 

Analysis.  —  1.  Calomel  is  insoluble  in  water,  alcohol,  and 
ether.  By  either  of  the  latter  liquids  corrosive  sublimate  may 
be  detected  in  and  separated  from  it.  2.  When  heated  on  pla- 
tina  or  mica,  it  is  entirely  volatilised.  3.  Potash  and  ammonia 
render  it  black.  4.  Heated  with  dry  carbonate  of  soda,  it 
yields  a  sublimate  of  metallic  mercury  in  globules,  and  leaves 
a  white  residue  of  chloride  of  sodium,  which  may  be  examined 
by  the  same  process  as  the  residue  of  corrosive  sublimate 
(ante,  p.  465).  Owing  to  its  great  weight  and  insolubility, 
calomel  may  be  separated  from  organic  liquids  and  solids 
by  simply  washing  them  and  decanting  the  water. 

WHITE  PRECIPITATE.     AMMONIO-CHLORIDE  OF  MERCURY. 

Symptoms  and  effects  This  is  an  irritant  compound,  which 

is  much  used  by  the  poor  as  a  local  application  for  ringworm. 
In  January  1840,  a  young  woman  who  had  swallowed  this  sub- 
stance was  received  into  St.  Thomas's  Hospital.  She  had  mixed 
it  and  taken  it  in  water, —  but  the  quantity  swallowed  could  not 
be  ascertained.  The  stomach-pump  was  employed,  mucilaginous 
drinks  and  clive-oil  were  administered;  and  in  the  course  of  a 
few  days  she  perfectly  recovered.  The  symptoms  under  which 
she  suffered  were  those  of  irritation  of  the  stomach.  One  in- 
stance of  death  from  salivation  produced  by  this  compound  is 
recorded  in  the  Registration  returns  for  1840,  in  a  child,  aged 
seven  ;  and  within  the  last  two  years  there  have  been  several 
attempts  at  murder  by  the  administration  of  white  precipitate. 
Mr.  Procter,  of  York,  has  communicated  to  me  a  case  in  which 
a  woman  recovered  after  having  taken  forty  grains.  In  half 
an  hour  she  complained  of  pain  in  the  gullet  extending  to  the 
stomach,  and  her  mouth  was  dry  and  clammy:  the  inside 
of  the  lips  and  tongue  were  slightly  blistered.  There  was 
neither  vomiting  nor  purging  until  a  dose  of  tartar  emetic 
and  castor  oil  had  been  given.  In  about  three  days,  she 
recovered.  A  case  occurred  to  Mr.  Michael,  of  Swansea,  in 
which  a  woman,  ast.  37,  swallowed  not  less  than  one  hundred 
grains  of  white  precipitate.  She  was  seen  in  three  hours  and  a 
half :  she  complained  of  great  pain  in  the  stomach,  with  cramps 
of  the  left  side  and  lower  limbs,  coming  on  at  intervals  of  two 
or  three  minutes.  The  pulse  was  rapid,  weak  and  thready, 
the  surface  cold  and  clammy,  and  the  tongue  red.  She  had 
vomited  a  thick  white  tenacious  mucus  with  a  white  sediment  : 
vomiting  was  kept  up  for  two  hours.  The  bowels  were  freely 
opened.  There  was  great  prostration,  continuing  for  several 
hours,  and  the  pain  in  the  stomach  remained  for  three  or  four 
days,  after  which  it  gradually  subsided  (Brit.  Med.  Journal, 
Oct.  31,  1857,  p.  909).  In  these  two  cases  there  was  no  saliva- 
tion, but  in  one  which  occurred  in  the  practice  of  Mr.  Giles,  this 
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was  a  prominent  symptom.  A  girl  swallowed  about  half  a 
drachm  of  white  precipitate  in  a  cup  of  tea.  She  suffered  much 
pain  in  the  stomach,  and  there  was  frequent  purging.  On  the  fol- 
lowing day  there  was  swelling  of  the  face  and  gums  with  saliva- 
tion, which  lasted  several  days.  She  recovered  in  about  nine 
days  (Lancet,  1857,  vol.  ii.  p.  9).  Judging  from  these  cases, 
white  precipitate  cannot  be  regarded  as  an  active  poison ;  and 
its  effects  are  somewhat  uncertain.  It  must,  however,  be  ranked 
among  mercurial  poisons.  In  a  case  tried  at  the  Assizes  a  few 
years  since,  a  woman  owed  her  acquittal  to  the  assumption  that 
this  was  not  a  poison.  There  have,  however,  been  several  con- 
victions since.  At  the  Exeter  Lent  Assizes,  1855,  a  boy  was  con- 
victed of  the  attempt  to  administer  this  poison  to  his  father 
{Beg.  v.  Daniel). 

Analysis.  —  This  powder  resembles  corrosive  sublimate  in 
being  entirely  volatilised  by  a  moderate  heat,  and  in  giving  a 
metallic  sublimate  with  dried  carbonate  of  soda,  but  it  differs 
from  it  and  resembles  calomel  in  being  insoluble  in  water.  It 
differs  from  calomel  in  remaining  white  when  mixed  with  solu- 
tion of  ammonia.  By  heating  it  with  a  solution  of  potash,  am- 
monia is  evolved,  chloride  of  potassium  is  produced,  and  yellow 
oxide  of  mercury,  after  long  boiling,  is  left.  It  is  soluble  in 
strong  nitric  acid,  and  chlorine  may  be  detected  in  the  solution 
by  nitrate  of  silver.  The  chloride  of  tin,  or  the  process  by  copper 
will  separate  the  mercury  (see  ante,  p.  469). 

RED  PRECIPITATE.     RED  OXIDE  OF  MERCURY. 

Symptoms  and  effects.  —  This  substance  is  poisonous,  but  in- 
stances of  poisoning  by  it  are  very  rare.  The  following  case 
occurred  at  Guy's  Hospital  in  1833.  A  woman,  set.  22,  who  had 
swallowed  a  quantity  of  red  precipitate,  was  brought  in  labour- 
ing under  the  following  symptoms  :  —  The  surface  was  cold  and 
clammy,  there  was  stupor  approaching  to  narcotism  —  frothy 
discharge  from  the  mouth,  and  occasional  vomiting : — the  vo- 
mited matters  contained  some  red  powder,  which  was  proved  to 
be  red  precipitate.  There  was  considerable  pain  in  the  abdomen, 
increased  by  pressure ;  and  there  were  cramps  in  the  lower 
limbs.  On  the  following  day  the  mouth  and  throat  were  pain- 
ful, and  the  woman  complained  of  a  coppery  taste.  The  treat- 
ment consisted  in  the  use  of  the  stomach-pump  and  the  free 
administration  of  albumen  with  gluten.  She  left  the  hospital  in 
four  days,  still  under  the  influence  of  mercury.  The  quantity  of 
oxide  here  taken  was  not  ascertained.  Mr.  Alison  met  with  a 
case  in  which  thirty-tive  grains  were  taken.  Emetics  were  given, 
and  the  stomach-pump  was  used.  The  woman  gradually  reco- 
vered, having  suffered  from  a  burning  pain  in  the  stomach. 
(Lancet,  N.  S.,  vol.  xix.  p.  401).  Sobernheim  relates  a  casein 
which  a  man,  set.  26,  swallowed  an  ounce  of  red  precipitate. 
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He  was  speedily  attacked  with  pain  in  the  abdomen,  nausea, 
purging,  cramps,  and  general  weakness.  The  vomited  matters 
consisted  of  masses  of  mucus  containing  red  precipitate.  He 
continued  to  get  worse,  and  died  in  less  than  forty-eight  hours 
after  taking  the  poison.  On  inspection,  the  mucous  membrane 
was  found  eroded  and  inflamed  in  patches, — small  particles  of 
the  poison  being  imbedded  in  it.  The  duodenum  was  in  a 
similar  state,  and  there  was  a  large  quantity  of  red  precipitate 
in  the  contents  of  this  intestine,  as  well  as  in  the  stomach.  (Op. 
cit.  250.) 

A  common  opinion  exists  among  the  vulgar,  that  this  com- 
pound is  possessed  of  very  active  poisonous  properties ;  hence  it 
is  sometimes  administered  with  criminal  design. 

Analysis. — Red  precipitate  is  known, —  1.  By  its  being  in  red 
crystalline  scales.  2.  By  its  insolubility  in  water, — this,  toge- 
ther with  its  great  weight,  renders  it  easy  of  separation  from 
organic  liquids.  3.  It  is  readily  dissolved  by  warm  muriatic 
acid,  forming  a  solution  possessing  all  the  properties  of  a  solu- 
tion of  corrosive  sublimate  (see  ante,  p.  465).  4.  AY  hen  heated 
in  a  small  tube,  it  becomes  black  (reacquiring  its  red  colour  on 
cooling) ;  and,  while  an  abundant  sublimate  of  mercury  is 
formed,  oxygen  gas  is  evolved. 

CINNABAR.     VERMILION.      PERSULPHTJRET  OF  MERCERY. 

The  term  Cinnabar  is  applied  to  a  dark  and  heavy  compound 
of  sulphur  and  mercury,  while  Vermilion  is  the  same  substance 
reduced  to  a  line  powder.  It  is  well  known  as  a  red  pigment, 
and  is  often  employed  in  colouring  confectionery  and  wafers.  I 
have  not  been  able  to  find  any  instance  of  its  having  acted  as  a 
poison  on  man.  Orfila  believes  that  it  is  not  poisonous.  It  has, 
however,  proved  fatal  to  animals  in  the  proportion  of  from  thirty 
to  seventy  grains,  even  when  applied  externally  to  a  wound. 
Cinnabar  is  sometimes  used  for  giving  a  red  colour  to  ointments, 
e.g.  the  sulphur  ointment.  In  such  cases  the  quantity  is  very 
small,  and  can  do  no  injury  even  if  swallowed. 

Dr.  Sutro  has  published  a  short  abstract  of  a  case  in  which 
the  vapour  of  vermilion  applied  externally  produced  severe 
symptoms.  A  woman,  by  the  advice  of  a  quack,  applied  this 
vapour  to  a  cancerous  breast.  She  employed  three  drachms  of 
vermilion,  covering  herself  with  a  sheet,  so  that  the  vapour 
should  only  reach  the  body  externally.  After  three  fumiga- 
tions, she  suffered  from  severe  salivation  and  violent  fever, 
which  continued  for  four  weeks.  The  right  arm  became  (ede- 
matous.   (Med.  Times,  Sept.  27,  1845,  p.  17.) 

CYANIDE  OF  MERCURY. 

Symptoms  and  effects. — This  is  a  substance  which  is  but  little 
known  except  to  chemists,  yet  it  is  an  active  poison,  and  has  caused 
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death  in  at  least  two  instances.  In  April  1823,  a  person  who 
had  swallowed  twenty  grains  of  this  compound  (thirteen  deci- 
grammes), was  immediately  seized  with  all  the  symptoms  of 
poisoning  by  corrosive  sublimate,  and  died  in  nine  days.  There 
was  continued  vomiting,  with  excessive  salivation,  ulceration  of 
the  mouth  and  fauces,  suppression  of  urine,  purging,  and  lastly, 
convulsions  of  the  limbs.  On  inspection,  the  mucous  membrane 
of  the  stomach  and  intestinal  canal  was  extensively  inflamed. 
(Orfila,  i.  583.)  Dr.  Christison  quotes  a  case  in  which  ten  grains 
destroyed  life  within  the  same  period  of  time  (On  Poisons, 
p.  427)  ;  and  in  this  case  the  symptoms  were  severe  irritation  of 
the  stomach,  inflammation  of  the  mouth,  and  suppression  of 
urine.  These  facts  are  adverse  to  the  theory  of  Bernard,  namely, 
that  the  cyanide  when  swallowed  acts  as  a  poison  by  reason  of 
the  production  of  prussic  acid  as  a  result  of  the  action  of  the 
acid  secretions  of  the  stomach  upon  it.  (Sur  les  Substances 
Toxiques,  Paris,  1857,  pp.  66,  103.)  He  carries  this  view  so 
far  that  he  believes  if,  in  an  animal  out  of  health,  the  gastric  juice 
were  not  secreted  in  its  normal  state  of  acidity,  the  cyanide 
would  exert  no  poisonous  action  on  the  body!  As  a  poison,  the 
cyanide  is  probably  not  much  inferior  in  activity  to  corrosive 
sublimate,  but  it  differs  from  this  compound  in  not  possessing 
any  locally  corrosive  action. 

Analysis. — When  heated,  it  yields  cyanogen  and  metallic 
mercury.  It  is  soluble  in  water.  The  solution  differs  from  that 
of  corrosive  sublimate  in  not  being  precipitated  by  potash. 
Mercury  is  readily  obtained  from  it  by  deposition  on  copper, 
and,  when  heated  with  an  acid,  prussic  acid  is  distilled  over.  It 
has  no  odour  of  prussic  acid  in  solution. 

TURBITH  MINERAL.     SUBSULPHATE  OF  MERCURY. 

Symptoms  and  appearances.  — Fatal  cases  of  poisoning  by 
this  compound  are  by  no  means  common.  Although  insoluble 
in  water,  it  is  undoubtedly  a  strong  irritant  poison,  and  is 
capable  of  causing  death  in  a  comparatively  small  dose.  A 
well-marked  instance  of  its  fatal  operation  was  communicated  to 
the  Pathological  Society  by  Mr.  Ward,  in  March  1847.  A  boy, 
ret.  1 6,  swallowed  one  drachm  of  this  prepai-ation.  It  produced 
a  burning  sensation  in  the  mouth  and  throat,  and  vomiting  in 
ten  minutes.  In  about  an  hour  there  was  paleness  with  anxiety 
of  countenance,  coldness  of  surface,  constant  sickness,  sense  of 
heat  and  constriction  in  the  throat,  and  burning  pain  in  the 
stomach  with  cramps.  The  irritability  of  the  stomach  continued 
in  spite  of  treatment,  and  after  two  days  there  was  salivation 
with  mercurial  fetor.  The  gums  acquired  a  deep  blueish  tint 
and  began  to  ulcerate.  The  patient  died  in  about  a  week  after 
he  had  taken  the  poison,  without  convulsions,  and  without  suf- 
fering at  any  period  from  symptoms  of  cerebral  disturbance. 
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The  principal  appearances  were, —  inflammation  of  the  gullet ; — 
its  mucous  membrane  at  the  lower  part  peeling  off ;  —  the 
inner  surface  of  the  stomach  near  the  cardia  and  pylorus  was 
covered  with  bloody  spots; — the  small  intestines  were  con- 
tracted, the  inner  coat  reddened  and  petechial  spots  were  found 
upon  it,  but  chiefly  in  the  large  intestines.  The  parotid  and 
submaxillary  glands  were  swollen.  Mercury  was  detected  in 
the  intestines  (see  Med.  Gaz.  vol.  xxxix.  p.  474).  From  this 
account  it  will  be  perceived  that  turbith  mineral  produces  effects 
somewhat  similar  to  those  of  corrosive  sublimate,  but  it  is  less 
active. 

Analysis. — Turbith  mineral  is  a  heavy  powder  of  a  yellow 
colour,  becoming  of  a  dark  olive  by  exposure  to  light.  It  is 
scarcely  soluble  in  water,  but  has  a  strong  metallic  taste.  When 
heated  in  a  tube,  with  or  without  carbonate  of  soda,  it  yields 
metallic  mercury.  It  may  be  analysed  by  boiling  it  in  potash,  in 
which  case  sulphate  of  potash  and  peroxide  of  mercury  result — 
the  acid  and  the  base  are  then  easily  determined. 

NITRATES  OF  MERCURY. 

Symptoms  and  effects.  —  These  are  corrosive  poisons  which  are 
used  for  various  purposes  in  the  arts.  They  are  solid  white 
salts,  soluble  in  cold  water,  if  there  be  a  little  excess  of  acid  pre- 
sent. The  acid  pernitrate  caused  death  in  a  case  reported  by 
Mr.  Bigsby,  in  the  Medical  Gazette  (vol.  vi.  p.  329).  A  butcher's 
boy  dissolved  some  mercury  in  strong  nitric  acid,  and  swallowed 
about  a  teaspoonful  of  the  solution.  Soon  afterwards  he  suffered 
excruciating  pain  in  the  throat,  gullet,  and  stomach:  —  there 
was  great  anxiety,  with  cold  skin,  small  pulse,  colic,  and  purg- 
ing. He  became  gradually  weaker,  and  died  in  about  two  hours 
and  a  half.  On  inspection,  the  throat,  gullet,  and  stomach  were 
found  corroded  and  inflamed.  Although  he  survived  so  short  a 
time,  the  mucous  membrane  of  the  stomach  was  of  a  deep  red 
colour.  I  have  elsewhere  related  a  case  in  which  the  applica- 
tion of  the  pernitrate  of  mercury  to  the  throat  as  an  escharotic 
caused  immediate  death  by  asphyxia.  (See  Guy's  Hosp.  Ke- 
ports,  Oct.  1850,  206.)  The  acid' nitrate  of  mercury  has  often 
been  employed  by  accoucheurs  as  a  local  application  in  diseases 
of  the  neck  of  the  uterus.  In  one  instance  in  which  it  was  thus 
used,  the  ordinary  symptoms  of  mercurial  poisoning  showed 
themselves,  and  the  patient  appears  to  have  suffered  severely. 
(Medical  Gazette,  vol.  xlv.  p.  1025.) 

At  the  Leicester  Summer  Assizes,  1857,  a  girl  was  charged 
with  administering  nitrate  of  mercury  to  her  mistress  (Reg.  v. 
E.  Smith).  The  evidence  showed  that  the  accused  had  put  the 
poison  into  some  camomile  tea  prepared  for  the  prosecutrix. 
Only  a  small  quantity  was  taken,  as  the  tea  had  a  nauseous 
taste.    The  symptoms  were  :  —  a  burning  sensation  in  the  throat 
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and  stomach,  violent  vomiting  with  severe  pain  in  the  abdomen. 
By  some  extraordinary  blunder,  the  girl  was  indicted  under  the 
statute  which  makes  it  penal  to  cast  or  throw  or  apply  to  any 
person  any  corrosive  fluid,  &c.  : — and  although  the  words 
"  cause  to  be  taken"  are  inti'oduced,  Cresswell  J.  ruled  that 
this  statute  implied,  external  and  not  internal  administration ! 
As  the  indictment  was  wrongly  laid,  the  accused  was  acquitted. 
A  report  of  other  medico-legal  cases  will  be  found  in  the  Ann. 
d'Hyg,  Juillet  1842  ;  and  Journal  de  Chimie,  1846,  p.  734. 

Analysis. — In  the  solid  state,  the  crystals,  when  heated  in  a 
tube,  yield  nitrous  acid  vapour, — peroxide  of  mercury,  and  glo- 
bules of  metallic  mercury  : — when  heated  with  carbonate  of  soda, 
metallic  mercury  is  easily  obtained.  The  solution  possesses  all 
the  properties  of  corrosive  sublimate,  so  far  as  the  tests  for  mer- 
cury are  concerned  (ante,  p.  465);  but  it  gives  no  precipitate 
with  nitrate  of  silver.  When  copper  is  immersed  in  it,  mercury 
is  deposited  on  the  metal,  and  nitrate  of  copper  is  formed. 


CHAPTER  28. 

ON  POISONING  BY  LEAD  —  ACTION  OF  THE  METAL — POISONOUS 

SALTS  OF  LEAD  THE  ACETATE  AND  CARBONATE  SYMPTOMS 

OF   ACUTE   POISONING   BY   SUGAR  OF  LEAD  AND  GOULARD'S 

EXTRACT  EFFECTS   PRODUCED  BY  CARBONATE   OF  LEAD  

CHLORIDE,    NITRATE,    AND    SULPHATE  CHRONIC  POISONING 

 VARIOUS  MODES  OF  —  SYMPTOMS  EFFECTS  OF  EXTERNAL 

APPLICATION  —  APPEARANCES  AFTER  DEATH  —  FATAL  DOSE 
—  PERIOD  OF  DEATH  —  TREATMENT  OF  ACUTE  AND  CHRONIC 
POISONING. 

General  remarks. — Lead  appears  to  exert  no  poisonous  action 
when  swallowed  in  the  metallic  state.  Under  exposure  to  air, 
water,  and  certain  acids,  it  is  easily  converted  to  a  poisonous 
salt — carbonate  of  lead.  In  the  interior  of  the  body,  however, 
we  have  no  reason  to  believe  that  this  metal  produces  any 
noxious  effects.  Bullets  and  shot  are  occasionally  swallowed 
without  giving  rise  to  symptoms  of  poisoning.  In  a  case  that 
occurred  to  Dr.  Davis,  a  boy,  set.  4,  swallowed  a  leaden  bullet. 
The  child  suffered  no  inconvenience  after  the  bullet  had  reached 
the  stomach.  It  was  passed  by  the  bowels  in  about  a  week,  much 
roughened  on  the  surface,  and,  by  comparison  with  a  bullet  from 
the  same  mould,  it  had  lost  ten  grains.  (Med.  Gaz.  vol.  xxxviii. 
p.  686.)  A  man,  aet.  23,  swallowed  in  three  days  three  ounces 
of  small  shot  (No.  4).  This  is  an  alloy  of  lead  and  arsenic,  the 
latter  metal  being  in  very  small  proportion.    On  the  third  day 
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there  was  great  anxiety  and  depression,  with  sunken  features, 
coldness  of  skin,  dizziness,  and  numbness  in  the  arms  and  legs. 
He  continued  getting  worse  in  spite  of  treatment  ;  his  bowels 
were  obstinately  torpid,  and  there  was  increased  numbness  in  the 
arms,  and  dizziness.  Purgatives  were  given  ;  the  alvine  dis- 
charges were  examined,  but  only  one  pellet  was  found  ;  so  that 
if  he  passed  the  shot  at  all,  it  must  have  happened  in  the  three 
days  before  he  was  seen  by  Dr.  Bryce.  This  man  perfectly  re- 
covered in  a  fortnight.  (Lancet,  Dec.  31,  1842.)  As  these 
are  the  symptoms  produced  by  the  oxide  or  a  salt  of  lead,  it  is 
probable  that  the  metal  was  partially  oxidised  and  converted 
into  a  salt  by  the  acid  mucous  secretions  of  the  stomach.  It  was 
then  absorbed,  and  produced  its  usual  effects.  The  handling  of 
metallic  lead  or  pewter  has  been  known  to  produce  the  effects  of 
chronic  poisoning.  In  this  case,  probably,  the  lead  is  also  oxi- 
dised ;  and  where  there  is  a  want  of  cleanliness,  it  is  brought  to 
a  state  favourable  for  absorption  by  the  chemical  action  of  the 
secretions  of  the  skin  upon  it. 

It  was  formerly  thought  that  the  only  poisonous  salt  of  lead 
was  the  carbonate  ;  but  it  is  now  known  that  it  is  the  oxide  of 
lead  which  produces  the  effects,  and  that  every  salt  of  lead  is 
poisonous  provided  it  is  in  a  state  fitted  for  absorption,  either  by 
the  skin  or  the  mucous  membrane  of  the  stomach.  Dr.  C.  G. 
Mitscherlich  found,  by  experiments  on  animals,  that  the  acetate 
of  lead  mixed  with  acetic  acid  is  more  energetic  than  when 
given  in  the  neutral  state.  (Brit,  and  For.  Med.  Rev.  No.  vii. 
p.  208.)  The  only  two  salts  of  this  metal  which  require  special 
notice,  in  a  medico-legal  point  of  view,  are  sugar  of  lead  and 
white  lead. 

SUGAR  OF  LEAD.     ACETATE.     SUB  ACETATE.  GOULARD'S 
EXTRACT. 

Symptoms  —  acute  poisoning. — Acetate  or  sugar  of  lead  is 
commonly  met  with  in  solid  heavy  crystalline  masses,  white,  or 
of  a  brownish-white  colour.  It  resembles  loaf-sugar  in  appear- 
ance, and  has  been  mistaken  for  it.  It  is  retailed  to  the  public 
at  the  rate  of  from  three-halfpence  to  twopence  an  ounce  ;  and 
for  quantities  less  than  this,  one  penny  is  charged.  It  has  a 
sweet  taste,  which  is  succeeded  by  an  astringent  or  metallic  taste. 
It  is  very  soluble  in  water.  Four  parts  of  water  at  60°  will  dis- 
solve one  part  ;  and  it  is  much  more  soluble  at  a  boiling  tem- 
perature.   It  is  dissolved  by  alcohol. 

Sugar  of  lead  is  by  no  means  an  active  poison,  although  it  is 
popularly  considered  to  possess  a  virulent  action.  In  medical 
practice,  it  has  often  been  given  in  considerable  doses  without 
any  serious  effects  resulting.  Dr.  Christison  states  that  he  has 
given  it  medicinally,  in  divided  doses,  to  the  amount  of  eighteen 
grains  daily  for  eight  or  ten  days,  without  remarking  any  un- 
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pleasant  symptom  whatever,  except,  once  or  twice,  slight 
colic.  (Op.  cit.  555.)  When,  however,  the  quantity  taken  has 
been  from  one  to  two  ouncesj  the  following  symptoms  have  been 
observed  : — a  burning  pricking  sensation  in  the  throat,  with  dry- 
ness and  thirst  ;  vomiting  supervenes  ;  there  is  uneasiness  in  the 
stomach,  sometimes  followed  by  violent  colic.  The  abdomen  is 
tense,  and  the  parietes  have  been  occasionally  drawn  in.  The 
pain  is  relieved  by  pressure,  and  has  intermissions.  There  is  in 
general  constipation  of  the  bowels.  If  any  faeces  be  passed, 
they  are  commonly  of  a  dark  colour,  indicative  of  the  conversion 
of  lead  to  sulphuret.  The  skin  is  cold,  and  there  is  great  pros- 
tration of  strength.  When  the  case  is  protracted,  the  patient  has 
been  observed  to  suffer  from  cramp  in  the  calves  of  the  legs, 
pain  in  the  insides  of  the  thighs,  numbness  and  sometimes 
paralysis  of  the  extremities,  with  other  symptoms  of  chronic 
poisoning.  The  affection  of  the  nervous  system  is  otherwise 
indicated,  by  giddiness,  stupor,  and  even  coma.  A  well-marked 
blue  line  has  been,  in  some  cases,  observed  round  the  margin  of 
the  gums,  where  they  join  the  teeth  ;  but  this  is  chiefly  noticed 
when  the  case  is  protracted. 

The  symptoms  of  poisoning  by  this  salt  are  subject  to  variation, 
but  not  to  the  same  degree  as  in  other  cases  of  irritant  poisoning. 
Colic  and  constipation  of  the  bowels  are  generally  met  with,  and 
the  vomiting  is  commonly  not  very  violent :  it  requires  to  be 
promoted  by  the  use  of  emetics.  A  woman,  ast.  41,  was  admitted 
into  Guy's  Hospital  (May  1846).  It  was  ascertained  that  two 
hours  previously  she  had  swallowed  about  one  ounce  and  a  half 
or  half  a  tea-cupful  of  sugar  of  lead,  dissolved  in  some  water. 
She  experienced  a  nauseous  metallic  taste  in  her  mouth,  with  a 
burning  heat  in  the  mouth,  throat,  and  stomach.  She  took  some 
water  to  remove  the  taste.  This  made  her  vomit.  Her  mouth 
was  very  dry  ;  she  had  great  pain  at  the  pit  of  the  stomach  ;  and 
in  two  hours  after  the  poison  had  been  taken,  she  felt  sleepy  and 
stupid,  alternately  perspiring  and  shivering.  She  complained  of 
a  violent  twisting  pain  in  the  abdomen,  which  was  relieved  by 
pressure  ;  with  this  there  was  a  sensation  of  sickness.  She  felt 
weak  and  languid  ;  complained  of  cramp  in  the  thigh?,  and 
numbness  all  over  the  body,  with  giddiness.  The  gums  felt  to 
the  patient  to  be  in  lumps,  and  they  were  very  tender: — the 
breath  was  foul.  The  pulse  was  hurried,  and  the  tongue  coated; 
countenance  anxious  and  excited  ;  skin  dry,  cold  and  hot  alter- 
nately. The  urine  was  passed  freely.  The  next  day  there  were 
pains  all  over  the  body,  with  numbness  and  sickness.  On  the 
third  day  she  was  very  sleepy,  but  in  less  pain.  For  several  days 
the  abdomen  was  painful  on  the  slightest  pressure.  She  left  the 
hospital  in  five  days. 

In  March  1858,  a  young  man  swallowed  an  ounce  of  acetate  of 
lead  in  half  a  tumbler  of  water.    He  took  what  was  undissolved 
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as  well  as  the  portion  dissolved.  In  a  quarter  of  an  hour  he 
vomited  ;  there  was  pain  in  the  forehead,  with  severe  pain  in  the 
abdomen ;  and  in  three  quarters  of  an  hour  from  the  time  of 
swallowing  the  poison,  he  was  purged  once  freely.  When 
brought  to  the  Northern  Hospital,  two  hours  subsequently,  the 
only  symptom  was  pain  in  the  abdomen.  The  pulse  presented 
nothing  remarkable.  The  next  day  the  bowels  were  constipated, 
and  sulphate  of  magnesia  was  given.  He  was  discharged  well 
the  day  following.  (Med.  Times  and  Gaz.  March  20,  1858,  p. 
296.) 

When  the  patient  recovers  from  the  first  symptoms,  the 
secondary  effects  often  last  for  a  considerable  time.  In  two 
cases  which  occurred  to  Mr.  Gorringe,  two  girls  swallowed  an 
ounce  of  the  sugar  of  lead  by  mistake.  Soon  afterwards  they 
felt  a  burning  pain  in  the  mouth,  throat,  and  stomach,  and  in  a 
quarter  of  an  hour  they  vomited  freely  ;  in  half  an  hour  there 
was  severe  pain  in  the  bowels,  with  purging.  Under  treatment, 
recovery  took  place.  (Pro v.  Med.  Journ.  April  1846  )  After 
a  year  had  elapsed,  they  both  suffered  from  severe  pain  in  the 
stomach,  which  was  tender  on  pressure.  Nothing  could  be  re- 
tained on  the  stomach;  and  there  was  a  choking  sensation  in  the 
throat,  with  some  constitutional  symptoms.  A  girl  who  had 
swallowed  sixty  grains  of  acetate  of  lead,  and  suffered  severely 
from  the  primary  symptoms,  recovered  and  left  the  hospital  in 
about  three  weeks,  without  any  paralysis  or  other  disorder 
affecting  the  muscular  system.  (Lancet,  April  4,  1846,  p.  3S4.) 
In  another  case,  a  woman,  aet.  20,  took  one  ounce  of  sugar  of 
lead.  She  was  placed  under  treatment  at  St.  Thomas's  Hospi- 
tal. The  chief  symptoms  were  slight  excoriation  of  the  gums,  a 
sensation  of  heat  in  the  throat,  and  relaxation,  of  the  bowels. 
There  was  pain  in  the  calves  of  the  legs  and  thighs,  with  great 
thirst  and  restlessness.  In  six  days  the  woman  had  quite  reco- 
vered. (Med.  Gaz.  vol.  v.  p.  704.)  Large  doses  given  medi- 
cinally are  not  always  borne  with  impunity.  Dr.  Joynes  prescribed 
thirty  grains  of  the  acetate  in  four  days  for  inveterate  diarrhoea. 
The  medicine  appeared  to  be  of  service  ;  but  in  a  week  after- 
wards the  patient  was  seized  with  pain  in  the  stomach  ;  a  severe 
attack  of  lead  colic  came  on,  and  continued  for  eight  days. 
(Harrison  on  Lead  Poison,  p.  148  ;  see  also  Provincial  Transac- 
tions, vol.  i.  p.  119.) 

The  symptoms  are  sometimes  slow  in  appearing.  The  follow- 
ing case  occurred  to  Dr.  Hviding.  A  girl  swallowed  about 
three  drachms  of  the  acetate  of  lead  in  broth.  It  was  not  until 
two  hours  afterwards  that  she  began  to  experience  sharp  colicky 
pains  in  the  abdomen,  followed  by  vomiting.  No  medical 
treatment  was  employed  for  three  days  ;  and  the  only  marked 
symptom  then  was  obstinate  constipation.  Doses  of  castor  oil 
i  i 
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were  prescribed,  and  the  girl  recovered.    (Journal  de  Chimie, 
1845,  256.) 

A  series  of  cases  of  poisoning  by  acetate  of  lead  has  been 
reported  by  Mr.  Bancks,  of  Stourbridge.     (Lancet,  May  5, 
1849,  p.  478  )    By  some  accident,  about  thirty  pounds  of  this 
substance  were  mixed  at  a  miller's  with  eighty  sacks  of  flour, 
and  the  whole  was  made  into  bread  by  the  bakers,  and  sup- 
plied as  usual  to  their  customers.    It  seems  that  no  fewer  than 
500  persons  were  attacked  with  symptoms  of  poisoning  after 
partaking  of  this  bread.    In  a  few  days  they  complained  of  a 
sense  of  constriction  in  the  throat  and  at  the  pit  of  the  stomach, 
violent  crampy  pains  round  the  navel,  rigidity  of  the  abdominal 
muscles,  a  dragging  pain  in  the  loins,  and  cramp,  with  paralysis 
of  the  lower  extremities.    There  was  obstinate  constipation,  and  < 
the  urine  was  scanty,  and  of  a  deep  red  colour.    The  pulse  ,;$ 
generally  was  slow  and  feeble ;  the  countenance  anxious  and  I 
sunken,  frequently  of  a  peculiar  livid  hue  ;  tongue  flabby;  gums 
marked  by  a  deep  blue  line.    The  surface  was  cool,  and  there  J 
was  a  general  arrest  of  the  secretions.    Sickness  was  not  a  uni-  m 
form  symptom  ;   and  even  when  it  existed  at  first,  it  speedily  ■ 
subsided.    The  mental  faculties  were  undisturbed.    Not  one  of 
the  cases  proved  fatal ;  but  among  the  more  aggravated,  there  II 
was  great  prostration,  with  collapse,  livid  countenance,  universal  I 
cramps,  numbness,  and  other  alarming  symptoms.    After  appa-  1 
rent  convalescence,  some  of  the  symptoms  returned  in  a  more  I 
aggravated  form,  without  any  obvious  cause,  and  for  a  long  time  I 
the  patients  were  out  of  health.    Inflammation  was  not  observed.  J 
Purgative  medicines  were  found  most  effectual  in  the  treatment. 
The  quantity  of  acetate  of  lead  taken  by  each  person  could  not 
be  determined,  as,  on  analysis,  the  samples  of  bread  were  found  : 
to  be  very  unequally  impregnated  with  the  poison. 

Goulard's  extract  is  generally  seen  under  the  form  of  a  reddish- 
coloured  liquid,  as  it  is  often  made  with  common  vinegar  instead 
of  acetic  acid.  Goulard  water  is  a  lotion  compounded  of  from 
one  drachm  to  one  drachm  and  a  half  of  Goulard's  extract,  or 
solution  of  subacetate  of  lead,  of  a  drachm  of  spirit,  and  a  pint 
of  water.  It  is  not  poisonous  unless  administered  at  intervals  in 
small  doses  ;  it  may  then  cause  chronic  poisoning.  Goulard's 
extract,  or  subacetate  of  lead,  has  caused  death  in  at  least  four 
instances. —  one  in  France  and  three  in  England.  The  Symptoms 
produced  are  similar  to  those  above  described.  The  subacetate 
is  much  more  powerful  as  a  poison  than  the  neutral  acetate, 
probably  from  its  containing  a  larger  quantity  of  the  oxide  of 
lead.  One  fatal  case  of  poisoning  by  Goulard's  extraet  is  re- 
corded in  the  Coroner's  Return  for  1837-8.  In  January  1840, 
two  other  cases  of  poisoning  by  it  occurred  in  London  in  two 
children,  ngcd  respectively  four  and  six  years.  The  quantity 
taken  by  the  children  could  not  have  been  great,  but  they 
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both  died  within  thirty-six  hours.  The  symptoms  were  at  first 
vioLent  vomiting  and  purging  ; — in  one  case  they  resembled  those 
of  Asiatic  cholera.  Dr.  Hall  states  that  he  gave  ninety- six  grains 
of  this  compound  in  three  days  —  thirty- two  grains  in  the  first 
four  hours  —  and  the  only  unpleasant  effect  was  pain  in  the 
bowels.  This  was  in  a  case  of  spitting  of  blood.  (Harrison  on 
Lead  Poison,  p.  145.)  These  results  must  not  be  considered 
paradoxical.  They  are,  to  a  great  extent,  explained  by  refer- 
ence to  the  influence  of  disease  on  medicinal  and  poisonous 
agents  (see  ante,  p.  96).  Dr.  Hall  did  not  take  this  quantity 
himself,  nor  try  it  on  a  healthy  person,  or  the  results  might  have 
been  different. 

The  chloride  and  nitrate  of  lead  arc  poisons,  but  not  of  an  active 
kind.  Dr.  Christison  found  that  it  required  400  grains  of  the 
crystallised  nitraie  to  kill  a  dog  in  sixteen  hours.  (On  Poisons, 
p.  549.)  Some  years  since,  a  woman,  who  had  swallowed  an 
unknown  quantity  of  chloride  of  lead,  was  brought  to  Guy's 
Hospital.  The  only  urgent  symptom  was  vomiting.  She  reco- 
vered and  left  the  hospital  on  the  same  day. 

Carbonate  of  lead,  known  also  as  ichite  lead,  ceruse,  or  Kremser 
white,  is  commonly  in  the  form  of  heavy  white  masses  resembling 
chalk.  It  is  insoluble  in  water,  but  in  large  doses  it  possesses 
poisonous  properties.  In  October  1844,  the  late  Dr.  Snow  met. 
with  the  following  case  of  poisoning  by  this  substance.  A  child, 
set.  5,  ate  a  portion  not  so  large  as  a  marble,  ground  up  with  oil. 
For  three  days  he  merely  suffered  from  pain  in  the  abdomen  and 
costiveness.  On  the  third  night,  the  child  became  rapidly  worse, 
and  there  was  vomiting.  He  died  ninety  hours  after  taking  the 
poison,  having  passed  some  offensive  motions  of  a  greenish-black 
colour  (probably  from  sulphuret  of  lead)  before  he  died.  It  is  re- 
markable that  in  this  case  so  small  a  quantity  should  have  proved 
fatal  without  exciting  any  marked  symptoms  of  irritation  in  the 
first  instance.  There  are  many  cases  of  poisoning  by  the  carbo- 
nate of  lead  in  the  human  subject ;  but  it  has  in  these  instances 
proved  insidiously  fatal,  by  inducing  colica  pictonum.  The  follow- 
ing case  of  recovery  from  a  large  dose  of  carbonate  of  lead  is 
reported  by  Mr.  Cross.  A  woman,  a?t.  33,  took,  by  mistake 
for  a  dose  of  magnesia,  from  six  to  eight  drachms  of  carbonate  of 
lead.  Five  hours  afterwards,  she  was  seen  by  her  medical 
attendant.  She  was  in  a  cold  perspiration,  breathing  heavily, 
constantly  vomiting,  her  pulse  hard,  small,  and  quick.  There 
Avas  great  anxiety  of  countenance,  with  dryness  of  the  throat ; 
and  a  sense  of  heat  in  the  stomach,  with  painful  colics.  Castor 
oil  and  sulphate  of  magnesia,  with  diluted  sulphuric  acid,  were 
given  to  her, — the  last  at  frequent  intervals.  The  extensor 
muscles  became  paralysed,  and  the  flexors  rigidly  contracted  ; 
the  colics  were  so  excruciating,  that  the  patient  generally  fainted 
after  each  paroxysm.  The  evacuations  from  the  bowels  were  of 
I  I  2 
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a  dark  colour.  The  symptoms  abated  ;  but  the  next  day  there 
Avcre  nausea  and  faintness,  with  griping  pains.  In  four  days  she 
was  convalescent.  A  somewhat  similar  case  is  reported  in  Cas- 
per's  Wochenschrift  for  1844,  in  which  a  man,  aet.  20,  swallowed, 
by  mistake  for  chalk,  between  five  and  six  drachms  of  carbonate 
of  lead.  In  a  few  hours  it  produced  all  the  symptoms  of  irritant 
poisoning,  thirst,  burning  pain,  and  incessant  vomiting ;  yet, 
although  lie  was  not  seen  for  twenty-four  hours  after  taking  the 
poison^  he  perfectly  recovered  in  the  course  of  a  short  time  under 
very  simple  treatment.  His  recovery  was  probably  due  to  the 
greater  part  of  the  carbonate  having  been  ejected  by  the  early 
vomiting.  (Ann.  d'Hyg.  1845,  ii.  226.)  These  cases  show  that 
the  carbonate  of  lead,  although  poisonous,"  is  not  very  energetic. 
Its  action  as  a  poison  is  probably  not  greater  than  that  of  the 
acetate  ;  and,  so  far  as  observations  on  the  human  subject 
extend,  it  is  less  active  than  the  subacetate. " 

A  ease  is  related  in  the  Annales  d'Hygiene  (April  1844), 
which  shows  that  shot  used  in  cleaning  bottles  may  be  chemically 
acted  on  by  the  acids  of  the  wine  or  liquid,  and  give  rise  to  the 
production  of  this  poisonous  salt  of  lead.  A  person,  after  having 
swallowed  a  few  glasses  of  liqueur,  suffered  from  the  most  violent 
colicky  pains,  and  all  the  symptoms  of  irritant  poisoning.  Dr. 
Hanle,  who  was  immediately  called,  having  observed  that  the 
liquor  remaining  in  the  bottle  was  very  turbid,  poured  it  off  for 
analysis,  when  he  found  firmly  wedged  in  at  the  bottom  of  the 
bottle,  ten  leaden  pellets,  which  had  become  so  completely  trans- 
formed to  carbonate  of  lead,  that  there  was  only  a  small  nucleus 
of  the  metal  left.  So  long  as  the  liquor  was  clear,  no  accident 
had  arisen  from  its  use  ;  but  the  symptoms  of  poisoning  appeared 
immediately  when  the  turbid  portion  at  the  bottom  of  the  bottle, 
containing  the  salt  of  lead  either  suspended  or  dissolved,  was 
swallowed. 

The  sulphate  of  lead,  by  reason  of  its  insolubility,  is  commonly 
regarded  as  inert,  and  the  results  of  the  following  experiments 
appear  to  justify  this  opinion.  M.  Dupasquier  ascertained  that 
teventy-aeven  grains  of  the  sulphate  might  be  given  to  a  dog, 
kept  fasting  for  twenty-four  hours,  without  exciting  vomiting  or 
any  other  unpleasant  symptoms.  The  dog  was  kept  four  days, 
and  the  dose  produced  no  effect.  On  killing  the  animal  and 
inspecting  the  body,  there  were  no  abnormal  appearances.  Doses 
of  150  and  300  grains  were  given  to  other  dogs,  without  pro- 
ducing symptoms  of  poisoning.  (Consult  Med.  Leg.  1843, 
p.  15.)  Orfila  states  that  he  gave  to  a  dog  554  grains  in  a  finely 
pulverised  state,  without  any  injurious  effects  resulting.  The 
dog  ate  its  food  as  usual  on  the  following  day.    (Op.  cit.  i.  090.) 

The  chromate  and  iodide  of  lead  are  ranked  among  lead  poi- 
sons. Of  poisoning  by  the  former  substance,  there  is  not,  so  far 
as  I  know,  any  instance  recorded  ;  and  with  respect  to  the  latter, 


CHRONIC  POISONING  BY  LEAD. 


485 


there  is  a  single  experiment  on  a  cat  recorded  by  M.  Paton, 
from  which  we  learn  that  nineteen  grains  in  two  doses  produced 
paralysis  of  the  hinder  legs,  and  apparently  colicky  pains.  The 
animal  died  in  three  days.    (Orfila,  Toxicol,  i.  702.) 

The  oxides  of  lead,  litharge  and  red  lead,  are  known  only  as 
producing  the  effects  of  chronic  poisoning  in  the  working  of  cer- 
tain trades,  and  by  accidental  admixture  with  food. ' 

Chronic  poisoning. — The  effects  of  chronic  poisoning  are  more 
frequently  witnessed  in  reference  to  the  salts  of  lead  than  of 
other  metallic  irritants.  Any  salt  of  lead  taken  in  small  doses 
at  intervals,  may  give  rise  to  chronic  poisoning,  producing  lead- 
palsy  or  other  forms  of  lead  disease.  White  lead  and  litharge 
are  the  compounds  to  which  chronic  poisoning  may  be  most  fre- 
quently traced.  The  medicinal  use  of  the  acetate,  if  continued 
for  an  undue  length  of  time,  may  so  saturate  the  system  with 
the  metal  as  to  occasion  this  form  of  poisoning.  A  child,  jet.  6, 
took,  in  a  quack  medicine,  l-15th  of  a  grain  of  acetate  of  lead 
two  or  three  times  a  day  for  nearly  nine  weeks.  It  was  then 
found  to  be  labouring  under  symptoms  of  poisoning  by  lead, 
and  two  days  afterwards  the  child  died.  The  first  effects  of 
taking  the  medicine  were,  that  the  child  fell  away,  and  com- 
plained of  colicky  pains  :  the  bowels  were  constipated,  the  eva- 
cuations when  passed,  black  and  offensive,  and  there  was  fsetor 
of  the  breath.  Latterly  the  child  was  drowsy  and  the  limbs  were 
paralysed.  Upon  the  day  of  its  death  it  was  convulsed,  and 
shortly  before  death  it  fell  into  a  state  of  coma.  (Pharmaceu- 
tical Journal,  Dec.  1845,  p.  259.  Case  by  Dr.  Letheby.)  This 
case  shows  that  more  injury  may  be  done  by  frequently  re- 
peated small  doses  than  by  one  or  two  large  doses.  The  child 
took  in  nine  weeks  no  more  than  Dr.  Christison  prescribed, 
without  any  injurious  effects,  in  the  space  of  two  days. 

The  disease  called  colica  pictonum  or  painters  colic  derives  its 
name  from  its  supposed  seat  in  the  colon,  but  according  to  some 
observers,  the  seat  of  pain  is  in  the  muscular  coverings  of  the 
abdomen.  (Dr.  Briquet,  Archives  Generates,  Feb.  and  March 
1838  ;  and  Dub.  Hosp.  Gazette,  Aug.  1858,  p.  237.)  This  dis- 
ease may  be  regarded  as  a  chronic  form  of  poisoning  by  car- 
bonate of  lead.  The  carbonate  finds  its  way  into  the  system, 
among  white-lead  manufacturers,  either  through  the  skin  or 
through  the  lungs,  or  both  together  ;  —  it  is  diffused  in  a  fine 
atmosphere,  and  is  thus  respired.  It  has  been  remarked,  that  in 
factories  where  the  powder  was  dry,  not  only  have  the  labourers 
suffered,  but  horses,  dogs,  and  even  rats,  have  died  from  its  effects. 
Since  the  practice  has  arisen  of  grinding  the  carbonate  in  water, 
cases  of  colica  pictonum  have  not  been  so  numerous.  They  are 
still,  however,  not  unfrequent  among  painters,  plumbers,  pew- 
terers,  the  manufacturers  of  some  kinds  of  glazed  cards,  the 
bleachers  of  Brussels  lace,  and  among  those  engaged  in  the 
i  i  3 


486  CAUSES  OF  CHRONIC  POISONING  BY  LEAD. 


glazing  of  pottery,  when  oxide  of  lead  is  employed  in  the  glaze. 
In  ten  years,  according  to  Dr.  Clemens,  there  were  1893  cases  of 
chronic  poisoning  by  lead  among  workmen,  admitted  into  the 
hospitals  of  Paris.  (Casper's  Viertelj.  1853,  ii.  p.  177.)  Out 
of  1330  cases  received  during  five  years  ( 1838-42)  in  the  Parisian 
hospitals,  655  were  among  the  workers  in  white  lead  and  pain- 
ters. Of  341  who  were  workers  in  white  lead,  55  died.  The 
workers  in  metals, —  plumbers  who  handle  metallic  lead,  are  but 
little  subject  to  the  disease.  Only  22  cases  of  this  kind  occurred 
in  the  five  years.    (Gaz.  Med.  Janvier  17,  1847.) 

The  workmen  who  are  employed  to  whiten  Brussels  lace  by 
beating  white  lead  into  the  fibre,  constantly  breathe  an  atmo- 
sphere of  this  poisonous  salt,  and  suffer,  according  to  ML  Cheval- 
lier,  from  dryness  of  the  fauces,  colic,  and  other  symptoms  of 
chronic  poisoning  by  lead.  (Ann.  d'Hyg.  1847,  i.  111,  1855, 
ii.  317.)  It  becomes  a  question  whether  those  females  who  wear 
this  lace  in  clos«j  contact  with  the  skin,  may  not  suffer  from 
symptoms  of  lead-poisoning.  At  any  rate,  those  who  prepare 
the  lace,  suffer  and  die  from  the  effects  of  lead-poisoning.  A 
fatal  case  of  this  kind  is  reported  in  the  Med.  Times  and  Ga- 
zette. (Dec.  19,  1857,  p.  636.)  Lead  was  found  in  the  viscera 
of  a  female  who  had  thus  fallen  a  victim  to  lace-whitening. 
(Gazette  Medicale,  Dec.  11,  1847,  p.  993  ;  and  Ann.  d'Hyg. 
1856,  ii.  316.)  Actors  who  employ  carbonate  of  lead  as  a  cos- 
metic, to  give  paleness  to  the  countenance,  are  liable  to  attacks 
of  lead-colic.  (Med.  Times  and  Gazette,  August  1852,  p.  223.) 
The  makers  cf  glazed  cards,  in  which  white  lead  is  largely  em- 
ployed, also  suffer  from  this  disease.  So  easily  is  the  system 
affected,  that  colic  and  paralysis  have  been  known  to  arise  from 
a  person  working  or  sleeping  in  a  recently-painted  room.  (Lan- 
cet, Oct.  26,  1844.)  In  a  case  reported  by  Dr.  Chowne,  a  man 
who  slept  in  a  newly-painted  room  for  a  few  nights  was  attacked 
with  paralysis.  (Med.  Gaz.  xxxix.  255.)  In  these  instances, 
the  noxious  emanations  are  received  through  the  lungs.  Dr. 
Alderson  mentions  several  cases  of  a  similar  kind,  and  he  calls 
this  form  acute  paralysis  from  lead.  (Lancet,  Oct.  30,  1852,  p. 
391.)  I  have  myself  suffered  from  severe  colic  by  respiring  the 
vapour  of  fresh  paint.  It  is  not  improbable  that,  in  these  cases, 
the  carbonate  of  lead  is  carried  off  in  vapour,  in  combination 
with  that  of  the  essential  oil  of  turpentine.  There  are  numerous 
other  cases  in  which  lead,  or  its  preparations,  by  mere  contact 
with  the  skin,  have  been  known  to  produce  the  usual  results  of 
lead-poisoning.  The  late  Mr.  Scanlan  communicated  to  me  a 
case  in  which  an  infant  was  paralysed  by  reason  of  its  having 
been  vr ashed  with  water  containing  a  finely-diffused  oxide  and 
carbonate  of  lead.  Dr.  Todd  mentions  the  case  of  a  man  in 
King's  College  Hospital,  who  suffered  from  lead-palsy.  He  had 
been  a  potman,  and  the  palsy  was  attributed  to  the  constant 
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handling  and  cleaning  of  pewter  pots.  (Med.  Gaz.  xlviii. 
p.  1047.)  In  the  Journal  de  Chimie  ( Juillet  1858,  p.  434),  the 
case  of  a  compositor  is  related,  from  which  it  appears,  that  local 
paralysis  of  the  right  hand  was  induced  in  a  week  as  the  result  of 
handling  new  type.  The  sharp  edges  of  the  type  produced  abra- 
sions of  the  thumb,  fore  and  middle  fingers, —  a  condition  which 
favoured  absorption.  In  five  days  the  wrist  became  progres- 
sively weaker  :  in  a  week  the  hand  dropped  so  that  it  could  not 
be  raised,  and  there  was  loss  of  power  to  grasp  any  article  with 
firmness.  There  was  a  faint  blue  line  at  the  edge  of  the  gums. 
This  appears  to  have  been  an  instance  of  purely  local  action 
affecting  only  one  hand,  and  not  preceded  by  colic.  It  was  found 
that  in  this  case  baths  of  the  sulphuret  of  potassium  effected  a  cure. 
Cosmetics  and  hair-dyes  containing  preparations  of  lead,  may 
also  produce  dangerous  effects.  I  have  met  with  an  instance, 
in  which  paralysis  of  the  muscles  on  one  side  of  the  neck  arose 
from  the  imprudent  use  of  a  hair-dye  containing  litharge. 

The  symptoms  of  chronic  poisoning  by  lead  are  well  marked. 
There  is  first  pain,  with  a  sense  of  sinking,  commonly  in  or 
about  the  region  of  the  navel — the  seat  of  the  colon.  Next  to 
pain  there  is  obstinate  constipation,  retraction  of  the  abdominal 
parietes,  loss  of  appetite,  thirst,  dryness  of  the  mouth  and  throat, 
foetid  odour  of  the  breath,  sallowness  of  the  countenance,  and 
general  emaciation.  The  skin  is  dry,  acquires  a  yellowish  or 
earthy  colour,  and  the  patient  experiences  a  saccharine,  metallic, 
or  astringent  taste  in  the  mouth.  A  symptom  of  a  peculiar  nature 
has  been  pointed  out  by  the  late  Dr.  Burton  (Med.  Gaz.  xxv. 
687),  namely,  a  bluencss  of  the  edges  of  the  gums,  where  these  join 
the  bodies  of  the  teeth :  the  teeth  are  of  a  brownish  colour.  This 
colouring  of  the  gums  has  been  so  frequently  observed,  that  most 
pathologists  now  regard  it  as  a  well-marked,  although  not  a 
certain,  indication  of  lead-poisoning.  A  similar  blue  mark 
round  the  edges  of  the  gums  has  been  noticed  in  other  cases  of 
poisoning — as  by  mercurial  preparations,  and  as  a  result  of  the  me- 
dicinal administration  of  the  salts  of  silver.  On  the  other  hand, 
in  certain  cases  of  chronic  poisoning  by  lead  it  may  be  absent, 
(see  a  case  by  Mr.  Fletcher,  Med.  Times,  Feb.  14,  1846,  p.  395)  ; 
— as  w  here,  for  example,  the  individual  has  ceased  to  expose 
himself  to  emanations  of  lead.  Dr.  Thomson,  of  Stratford-upon- 
Avon,  has  observed,  with  respect  to  this  colouring  of  the  gums, 
that  it  was  absent  in  a  case  of"  chronic  lead-poisoning  in  which 
the  other  symptoms  were  well  marked.  In  another  instance,  in 
which  the  poison  was  derived  from  the  same  source,  there  was 
no  paralysis  of  the  hands,  but  the  gums  were  deeply  tinged. 
He  has  also  seen  this  blue  tinge  of  the  gums  in  painters  who 
had  not  suffered  from  any  of  the  constitutional  effects  of  the 
poison.  (Med.  Times,  Dec.  1848,  p.  195.)  In  some  cases  in 
which  the  blue  colour  has  not  appeared,  the  gums  have  presented 
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a  fungous  appearance,  and  have  been  observed  to  bleed  frequently. 
(Med.  Times  and  Gaz.  Jan.  30,  1858,  p.  124.)  Hence,  while  a 
blue  line  indicates  poisoning  by  lead,  its  absence  is  not  to  be 
taken  as  a  proof  that  this  poison  is  not  in  the  system.  In  April 
1846,  a  woman  was  admitted  into  Guy's  Hospital,  with  some 
obscure  symptoms  of  chronic  gastritis,  and  dull  aching  pains 
in  the  stomach  and  back.  For  ten  weeks  previously,  her 
bowels  had  only  acted  under  the  use  of  medicine.  On  the 
third  day  after  her  admission,  a  distinctly  blue  line  was  for  the 
first  time  noticed  on  both  gums,  and  there  was  trembling  of 
the  hands  with  paralysis  of  the  extensors  of  the  wrists.  She 
became  insensible,  and  died  a  week  after  her  admission.  An 
analysis  of  the  substance  of  the  liver  showed  that  this  organ 
contained  a  small  portion  of  lead,  and,  although  no  evidence 
could  be  obtained  that  deceased  had  taken  the  poison,  the  chemi- 
cal analysis  confirmed  the  opinion  derived  from  the  symptoms, 
that  this  was  a  case  of  lead-poisoning.  (Guy's  Hosp.  Reports, 
1846,  p.  471.) 

It  is  not  improbable,  that  many  cases  of  supposed  cerebral, 
spinal,  or  heart  disease,  are  really  due  to  the  insidious  and  un- 
suspected action  of  lead  upon  the  system.  In  December  1856, 
a  case  fell  under  the  notice  of  my  colleague,  Dr.  Addison. — that 
of  a  pale,  exsanguined  man,  who  had  suffered  from  head  symp- 
toms, failing  power  in  the  limbs,  irregular  pains  in  the  stomach, 
and  palpitation  of  the  heart.  In  looking  at  his  tongue,  it  was 
observed  that  there  was  a  blue  line  on  the  gums,  and  on  further 
inquiry,  it  turned  out  that  the  man  had  been  a  worker  in  red- 
lead,  and  had  suffered  much  from  constipation.  The  arms  had 
been  more  affected  by  the  loss  of  power  than  the  legs —  one  of  the 
peculiar  features  of  lead-palsy.  The  case  was  thus  recognised 
and  treated  as  one  of  lead-poisoning  : — the  blue  line  on  the 
gums  having  first  led  to  a  suspicion  of  its  real  character.  (Med. 
Times  and  Gaz.  Dec.  27,  1856,  p.  643.) 

The  earliest  period  at  which  this  blue  line  on  the  gums  first 
shows  itself  is  not  known  :  it  is  the  result  of  a  slow  deposit  of 
absorbed  lead,  and  in  an  early  stage,  unless  specially  looked 
for,  may  escape  notice.  According  to  some  authorities,  the 
period  at  which  the  line  is  first  seen,  varies  with  the  quan- 
tity of  lead  taken.  1  r.  Burton  states,  that  the  discoloration 
has  been  produced  in  twenty -four  hours,  by  giving  four  doses 
of  five  grains  each  of  the  acetate  of  lead  in  six  hours  ;  and  he 
thinks  it  might  be  obvious  in  four  or  six  hours  when  large 
doses  are  given.  (Med.  Chir.  Trans,  xxiii.  p.  78  ;  and  Har- 
rison on  Lead-poisoning,  p.  59.)  When  once  produced,  this 
appearance  is  very  persistent.  Dr.  Thomson  noticed  it  in 
the  case  of  a  patient  poisoned  by  drinking  water  containing 
lead,  about  a  year  previously  ;  and  in  a  severe  case  of  colica 
pictonum  with  slight  paralysis  of  the  hands,  occurring  in  a 
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house-painter,  after  repeated  attacks,  a  faint  indication  of  it 
was  recognised  four  years  after  the  man  had  ceased  to  be  sub- 
jected to  the  influence  of  the  poison.  In  this  instance,  the 
colour  had,  in  great  part,  disappeared  at  the  end  of  the  first 
year.  (Med.  Times,  Dec.  1848,  p.  195  ;  see  also  ante,  p.  59.) 
Among  the  symptoms  is  a  marked  effect  on  the  nervous  sys- 
tem. There  is  a  dull,  numb  feeling  in  the  skin, —  especially 
noticed  in  the  fingers  and  fore-arms,  trembling  of  the  arms  and 
legs,  unsteadiness  in  walking  or  in  any  muscular  exertion,  with 
rheumatic  pains  in  the  loins.  Symptoms  affecting  the  brain  also 
present  themselves.  The  loss  of  power  in  the  wrists  is  mani- 
fested chiefly  by  a  paralysis  of  the  extensor  muscles,  so  that  the 
hand  drops.  The  body  becomes  emaciated,  the  legs  cedematous, 
and  the  person  dies  exhausted. 

A  common  cause  of  chronic  poisoning  by  lead,  is  the  use  of  water 
which  has  acquired  an  impregnation  of  a  salt  of  lead  from  being 
kept  in  a  cistern  or  pipe  of  this  metal.  The  symptoms  come  on  very 
insidiously,  and  are  not  materially  different  in  their  course  and 
character  from  those  above  detailed.  Dr.  Thomson  has  well 
described  them  in  the  paper  to  which  I  have  referred  : — they  are 
manifested  by  pains  in  the  stomach  and  bowels,  constipation, — 
evacuations,  when  passed,  dark  coloured  ;  headache;  flushing  of 
the  face  ;  pains  in  all  the  joints  and  limbs,  but  especially  the 
wrists,  with  great  depression  of  spirits  ;  paralysis  of  the  extensor 
muscles  of  the  arms  and  hands  ;  countenance  dark  and  sallow  ; 
eyes  sunk  ;  tongue  flabby,  indented,  and  of  a  whitish  livid 
colour,  with  a  dark  blue  line  along  the  transparent  edge  of  the 
gums.  It  is  obvious  that  symptoms  of  this  nature  may  be  over- 
looked or  referred  to  some  other  cause.  In  1857,  a  man  was 
admitted  into  Guy's  Hospital,  labouring  under  some  of  the 
symptoms  above  described.  He  had  also  a  line  of  blue  colour 
at  the  edges  of  the  gums.  So  far  as  it  could  be  ascertained,  he 
had  been  exposed  to  no  cause  of  poisoning  by  lead.  He  lived 
at  Norwood  ;  and,  on  requiring  for  examination  a  sample  of  the 
water  which  he  had  been  in  the  habit  of  drinking,  it  was  found 
to  be  impregnated  with  lead  derived  from  a  leaden  cistern. 
In  these  cases  the  cause  is  not  commonly  suspected  until  the 
symptoms  are  fully  developed  ;  and  it  is  only  after  the  patient 
has  suffered  for  some  time  from  the  effects  of  the  poison,  that 
the  symptoms  assume  the  form  of  lead-colic.  (Harrison  on  the 
Contamination  of  Water  by  Lead,  1852,  p.  60.) 

A  remarkable  series  of  cases  presenting  this  form  of  chronic 
poisoning  by  lead  occurred  in  the  members  of  the  ex-royal  family 
of  France  at  Claremont,  in  1848.  I  have  elsewhere  referred  to 
these  cases  (ante,  p.  58),  and  a  full  account  of  the  symptoms  by 
Dr.  De  Mussy,  will  be  found  in  the  Dublin  Quarterly  Journal. 
(May  1849,  p.  405  ;  Med.  Gaz.  xliv.  p.  260  ;  and  Harrison  on 
Lead  Poison,  p.  122.)    Out  of  thirty -eight  persons,  using  water 
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impregnated  with  lead  to  the  extent  of  about  one  grain  in  the 
imperial  gallon,  thirteen  were  attacked  with  symptoms  of  chronic 
poisoning,  but  presenting  various  shades  of  difference.  There 
was  a  sallow  complexion,  yellowness  of  the  eyes,  wasting  of  the 
body,  with  frequent  attacks  of  colic,  nausea,  and  obstinate  con- 
stipation. Among  the  nervous  symptoms,  there  was  great  rest- 
lessness, depression,  and,  in  some,  an  excessive  sensibility  of  the 
skin.  As  confirmatory  of  the  statement  above  made  respecting 
the  blue  line  on  the  gums  (ante,  p.  488),  this  symptom  existed 
only  in  one  half  of  the  patients,  and  there  were  others  in  whom 
the  blue  line  existed  who  did  not  experience  any  inconvenience 
from  the  lead.  Lead  was  not  only  found  in  the  water  in  small 
proportion,  but  in  the  urine  of  some  of  the  patients  ;  showing 
that  it  was  undergoing  elimination  by  this  secretion.  It  is 
remarkable  that  six  children  of  the  family,  aged  from  3  to  7 
years,  did  not  show  any  symptoms.  In  some  of  the  patients 
Dr.  De  Mussy  observed  in  addition  to  the  blue  line  on  the  gums, 
slate-coloured  spots  on  the  mucous  membrane  of  the  inside  of 
the  mouth.  In  one  case,  the  mucous  membrane  of  the  mouth 
and  tongue  of  a  worker  in  white  lead  was  observed  to  be 
entirely  of  a  slate-blue  colour. 

Effects  of  external  application.  —  Some  remarks  have  been 
already  made  on  this  subject  (ante,  p.  486).  The  application 
of  any  preparation  of  lead  in  powder,  ointments,  or  diffused  in 
water,  is  sufficient  to  excite  all  the  symptoms  of  chronic  poison- 
ing. A  nurse-maid  was  in  the  daily  habit  of  bathing  a  healthy 
infant  in  the  distilled  water  obtained  from  a  leaden  pipe  con- 
nected with  a  steam-boiler.  The  child  grew  up  almost  paralytic 
and  tottering  in  gait,  and  the  cause  was  not  suspected  until  the 
water  was  chemically  examined  and  found  to  contain  lead. 

Most  hair-dyes  are  composed  of  a  mixture  of  lime  and  oxide  or 
a  subsalt  of  lead.  (See  Ann.  d'Hyg.  1832,  ii.  324.)  The  long- 
continued  use  of  these  preparations  may  give  rise  to  symptoms 
for  the  origin  of  which  a  practitioner  might  not  be  able  to  account 
(see  ante,  p.  487).  Dr.  Briick,  of  Hanover,  observed  that  a  vio- 
lent ophthalmia  was  induced  in  a  lady  who  had  used  for  dyeing 
her  hair,  a  substance  called  Poudre  d'ltalie,  which  on  chemical 
analysis  was  found  to  consist  of  lead  and  lime.  (Med.  Gaz.  Nov. 
1 842.)  The  facts  connected  with  poisoning  by  lead  or  its  prepa- 
rations, applied  externally,  are,  therefore,  of  some  interest.  Some 
of  these  have  been  already  noticed  under  the  head  of  chronic 
poisoning.  The  pure  metal  frequently  handled  may,  unless 
strict  cleanliness  be  observed,  produce  the  effects  of  poisoning 
(ante,  p.  487).  Among  the  cases  mentioned  by  Orfila  is  one  of 
a  female,  who  was  in  the  habit  of  applying,  for  a  long  period  to 
her  face  and  neck  a  cosmetic  containing  a  preparation  of  lead. 
After  six  months  there  were  the  usual  symptoms  of  chronic 
poisoning.    This  female  ultimately  became  blind  and  paralytic, 
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and  soon  afterwards  died.  In  another  instance,  the  symptoms 
had  become  so  firmly  established  before  the  cause  was  suspected, 
that  no  treatment  sufficed  to  relieve  them.  (Toxicologic  i.  680.) 
I  have  above  referred  to  a  case  of  a  similar  kind  within  my  own 
observation,  which  did  not  prove  fatal.  Notwithstanding  these 
facts,  M.  Tanquerel  does  not  consider  that  serious  symptoms  can 
be  produced  by  preparations  of  lead  coming  in  contact  with  the 
unbroken  skin.  If  the  skin  be  abraded,  then  absorption  may 
take  place  rapidly.  A  case  is  reported  by  Taufflicb,  in  which 
the  frequent  application  of  lead-plaster  to  an  ulcer  of  the  leg, 
was  followed  in  less  than  three  months  by  all  the  symptoms  of 
chronic  poisoning.  (Galtier,  i.  698.)  The  use  of  a  simple  lead- 
wash  in  cutaneous  disorders  has  not  been  attended  with  any  inju- 
rious effects  ;  but  the  application  of  white  lead  and  linseed  oil 
to  an  abraded  surface,  produced  in  one  instance  an  attack  of 
lead-colic.    (Beck's  Med.  Jur.  vol.  ii.  p.  650.) 

Appearances  after  death. — The  appearances  observed  in 
cases  of  acute  poisoning  are  very  characteristic.  The  mucous 
membrane  of  the  stomach  and  intestines  is  covered  with  thick 
white  or  whitish-yellow  layers  of  mucus  mixed  with  the  salt  of 
lead,  and  beneath  this,  the  membrane  is  reddened  or  ecchymosed. 
In  the  fatal  cases  of  poisoning  by  subacetate  of  lead  (ante,  p. 
482),  the  following  appearances  were  found.  The  mucous 
membrane  of  the  stomach  was  of  a  grey  colour,  but  otherwise 
perfectly  healthy.  The  intestines  were  found  much  contracted, 
in  one  instance  more  so  than  in  the  other.  A  case  is  reported 
by  Orfila,  in  which  an  inspection  was  made  of  the  body  of  a 
man  who  had  been  killed  by  taking  a  quantity  of  Goulard's  ex- 
tract. He  died  within  forty-eight  hours,  and  there  was  well- 
marked  inflammation  of  the  alimentary  canal  from  the  oesopha- 
gus downwards.  The  villous  coat  of  the  stomach  was  com- 
pletely softened,  and  the  effused  mucus  was  found  to  contain  the 
poison.    (Toxicologic,  i.  671.) 

In  a  case  related  by  Dr.  Kerchoffs,  the  mucous  membrane  of 
the  stomach  was  found  abraded  in  several  places,  especially  near 
the  pylorus  ;  and  most  of  the  abdominal  viscera  were  in  a  state 
of  high  inflammation.  A  trial  for  murder  by  this  substance  took 
place  at  the  Central  Criminal  Court,  in  November  1844  (Reg.  v. 
Edwards).  In  this  case  the  stomach  and  intestines  are  stated 
to  have  been  found  inflamed,  and  there  were  dark  spots  on  the 
former.  In  animals,  according  to  Dr.  Mitscherlich,  when  the 
dose  is  large,  the  mucous  coat  of  the  stomach  is  attacked  and 
corroded  ;  this  change  appears  to  be  purely  chemical,  and  takes 
place  in  all  the  organs  of  the  body  with  which  the  salt  of  lead 
comes  in  contact.  If  given  in  a  small  dose,  it  is  decomposed  by 
the  gastric  secretions,  and  exerts  no  corrosive  power  on  the  mu- 
cous membrane.  When  the  acetate  of  lead  was  given  in  a  state 
of  albuminate  dissolved  by  acetic  acid,  death  took  place  with 
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great  rapidity;  and,  on  inspection,  the  stomach  was  not  found  to 
be  corroded.  This  corrosive  action  belongs  to  the  neutral  salt, 
and  is  not  manifested  when  the  dose  is  small,  or  when  the  poi- 
son is  combined  with  an  acid.  In  the  case  of  poisoning  by  the 
carbonate  of  lead,  which  proved  fatal  in  ninety  hours  (ante, 
p.  483),  the  mucous  membrane  of  the  stomach  was  much  in- 
flamed and  of  a  dark  red  colour  throughout. 

In  the  chronic  form  of  poisoning,  the  appearances  are  less 
distinct.  The  blue  line  on  the  gums  may  or  may  not  exist 
in  the  dead  body,  according  to  circumstances.  In  the  case  of 
the  female  elsewhere  related  (ante,  p.  488),  there  was  thickening 
and  enlargement  of  the  coats  of  the  stomach  and  the  mucous 
membrane  was  especially  thickened.  The  large  intestines  were 
irregularly  contracted  and  distended.  There  were  spots  of  con- 
gestion upon  the  mucous  coat,  and  the  salivary  glands  were 
enlarged.  In  Dr.  Letheby's  case  (ante,  p.  485),  the  skin  was  of 
a  dingy  yellow,  and  the  gums  were  of  a  deep  blue  colour.  The 
lungs  were  slightly  congested,  and  there  was  an  effusion  of 
serum  in  the  pleurse.  The  blood  was  black  and  liquid.  The 
stomach  and  intestines  were  pale  and  nearly  empty, — the  former 
contained  half  an  ounce  of  a  thick  brownish  fluid,  in  which  lead 
was  detected  ;  the  latter  were  contracted  in  some  places  and 
distended  in  others,  and  they  presented  several  points  of  intus-sus- 
ception.  The  large  intestines  were  in  a  similar  condition.  The 
bronchial  and  mesenteric  glands  were  enlarged.  The  bladder 
and  ureters  were  full  of  urine  ;  —  the  rest  of  the  viscera  healthy. 

Bocker  describes  the  mucous  membrane  of  the  stomach  and 
intestines  as  congested  and  softened,  presenting  often  a  yellow, 
grey,  brown,  or  black  appearance.  The  coats  of  the  intestines 
are  thickened,  and  the  canal  is  irregularly  contracted.  The 
lungs  are  congested, — the  muscles  are  pale,  wasted,  and  con- 
verted to  a  fibrous  tissue.  (Vergiftungen,  1857,  p.  49.)  For 
further  information  on  this  subject,  I  must  refer  the  reader  to 
the  Traite  des  Maladies  de  Plomb,  par  Tanquerel  des  Planches, 
1839  ;  Traite  Pratique  de  la  Colique  de  Plomb,  par  J.  L. 
Brachet,  1850;  and  a  translation  of  the  work  of  Tanquerel  des 
Planches,  by  Dr.  Dana,  U.  S.  1848. 

Fatal  dose.  Period  of  death.  —  Nothing  is  accurately 
known  concerning  the  fatal  dose  of  sugar  of  lead,  or  of  carbonate 
of  lead.  The  facts  already  detailed  show  that  either  substance  may 
be  taken  in  a  comparatively  large  quantity,  without  producing 
serious  effects.  Thirty  and  forty  grains  of  the  acetate  have  been 
given  daily,  in  divided  doses,  without  injury  in  every  case.  The 
following  additional  cases,  in  some  of  which  recovery  took  place 
under  very  disadvantageous  circumstances,  prove  that  sugar  of 
lead  is  not  an  active  poison.  Dr.  Iliff  met  with  an  instance 
where  an  ounce  was  swallowed  in  solution.  The  symptoms  were 
pains  in  the  abdomen  resembling  colic,  with  vomiting,  rigidity, 
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and  numbness.    It  was  three  hours  before  any  remedies  were 
used,  and  five  hours  before  the  stomach-pump  was  employed. 
The  person  recovered.    In  a  second  case  an  ounce  was  swal- 
lowed :   sulphate  of  magnesia  was   freely  exhibited ;  —  the 
stomach-pump  was  used,  and  the  patient  recovered.  In  October 
1835,  a  girl,  set.  19,  dissolved  about  an  ounce  of  acetate  of 
lead  in  a  cupful  of  water,  and  swallowed  it.    In  a  quarter  of  an 
hour  violent  vomiting  came  on,  and  she  was  taken  to  the  North 
London  Hospital.    Sulphate  of  magnesia  and  diluted  sulphuric 
acid  were  given  to  her.    There  was  slight  pain  in  the  abdomen, 
weight  in  the  head,  dimness   of  sight,  with  pains  shooting 
through  the  eyeballs.    The  abdomen  was  tender  on  pressure  for 
several  days  ;  but  in  five  days  the  patient  was  discharged  cured. 
The  fourth  case  occurred  in  Paris,  in  1840.    A  girl  swallowed 
an  ounce  of  sugar  of  lead :  the  usual  symptoms  followed,  and 
sulphate  of  soda  was  administered.    She  recovered.    In  a  case 
reported  by  Dr.  Evans,  a  woman  recovered  after  having  swal- 
lowed half  an  ounce  of  the  acetate  by  mistake,  under  the  free 
use  of  aromatic  sulphuric  acid.    (Amer.  Jour.  Med.  Science, 
Feb.  1847,  259.)    Mr.  Marshall  mentions  a  case  of  recovery 
where  two  fluid  ounces  of  Goulard's  extract  had  been  taken 
by  mistake.    (On  Arsenic,  p.  106.)    The  dose  of  this  poison 
required  to  destroy  life  was  a  subject  of  inquiry  in  Beg.  v. 
Hume  (Chelmsford  Summer  Assizes,  1847).     The  prisoner 
was  charged  with  an  attempt  to  murder  her  husband,  by  endea- 
vouring to  administer  to  him  "  a  large  quantity  of  a  certain 
deadly  poison,  called  sugar  of  lead  ! "    According  to  the  evi- 
dence, she  made  two  boluses  with  flour  and  water,  and  the 
quantity  of  sugar  of  lead  contained  in  them  was  equal  to  twenty- 
six  grains  and  a  half.    This  was  pronounced  to  be  sufficient  to 
destroy  life,  although  the  grounds  for  this  medical  opinion  do 
not  appear.    So  far  as  I  have  been  able  to  ascertain,  there  is 
not  a  single  instance  recorded  in  which  even  sixty  grains  have 
destroyed  life.    Van  Swieten  gave  it  to  the  amount  of  one 
drachm  daily,  for  ten  days,  before  it  caused  any  material 
symptoms.    (See  Christison,  Op.  cit.  555.)    In  another  case, 
violent  symptoms  were  produced  by  this  dose  ;  but  the  indi- 
vidual easily  recovered  from  the  effects.    The  observations  and 
experiments  of  Orfila  also  prove  that  the  vulgar  belief  of  sugar 
of  lead  being  an  active  poison,  is  erroneous.    The  fatal  cases 
are  so  few  in  number,  that  it  is  impossible  to  fix,  with  any  preci- 
sion, the  period  within  which  this  poison  may  destroy  life. 

Treatment.— This  consists,  in  acute  poisoning,  in  the  free 
administration  of  solutions  of  the  alkaline  sulphates,  either  of 
soda  or  magnesia.  The  carbonates  should  be  avoided,  as  the 
carbonate  of  lead  is  poisonous  ;  while  the  sulphate  is  either 
inert,  or  possesses  but  very  little  activity.  Punned  animal 
charcoal  has  been  recommended  as  an  antidote,  in  consequence 
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of  the  property  which  it  possesses,  to  a  certain  extent,  of  sepa- 
rating oxide  of'  lead  from  its  saline  combinations  ;  but  there  is 
no  record  of  its  efficacy  or  utility. 

An  emetic  of  sulphate  of  zinc  should  be  given  if  vomiting 
does  not  already  exist ;  and  castor  oil,  or  croton  oil,  may  be 
given  to  promote  free  evacuation  from  the  bowels.  The 
stomach-pump  may  be  occasionally  employed  with  benefit. "  It 
is  well  known  that  albumen  precipitates  the  oxide  of  lead  when 
added  in  large  quantity  ;  and  Mitscherlich  has  found  that  casein, 
the  albuminous  principle  of  milk,  is  an  effectual  precipitant  of 
the  oxide  of  lead.  Therefore  it  would  be  advisable  to  adminis- 
ter, in  cases  of  poisoning  by  the  soluble  salts  of  lead,  milk  or 
albumen  in  large  quantity.  The  compounds  thus  formed,  as  in 
the  case  of  corrosive  sublimate,  may  not  be  absolutely  inert ; 
but  they  are  far  less  active  than  the  acetate  itself,  and  tend  to 
prevent  the  action  of  the  poison  as  a  corrosive  on  the  stomach. 
Six  cases  have  been  mentioned  in  which  individuals  recovered 
partly  through  treatment,  after  having  swallowed  one  ounce  of 
the  acetate  of  lead.  M.  Bouchardat  strongly  advises  the  em- 
ployment of  the  hydrated  persulphuret  of  iron  as  a  chemical 
antidote.  This  compound  may  be  made  by  adding  a  persalt 
of  iron  to  an  alkaline  persulphuret,  the  latter  being  in  excess. 
It  should  be  mixed  with  syrup,  and  preserved  closely  bottled  to 
prevent  chemical  change.  It  is  said  to  be  inert,  and  may  be 
given  in  large  quantity.  (Annuaire  de  Therapeutique,  1847, 
p.  297.)  The  urine  should  be  chemically  examined  for  the  pur- 
pose of  tracing  the  disappearance  of  the  poison  from  the  body. 

As  a  chemical  antidote  in  poisoning  by  carbonate  of  lead,  a 
mixture  of  vinegar  and  sulphate  of  magnesia  may  be  employed. 

In  the  treatment  of  chronic  poisoning,  the  principal  object  is  to 
remove  the  poison  from  the  stomach.  In  a  case  of  poisoning  by 
water  impregnated  with  lead,  another  source  of  supply  should 
be  immediately  provided.  The  use  of  dilute  sulphuric  acid  in- 
ternally, and  the  most  scrupulous  attention  to  cleanliness  of  the 
skin  by  frequent  ablutions,  have  been  found  the  best  means  of 
preventing  and  treating  some  forms  of  chronic  poisoning.  When 
the  poison  is  once  absorbed,  nothing  can  be  done  beyond 
trusting  to  its  elimination  by  the  urine  and  other  secretions. 
The  use  of  iodide  of  potassium  has  been  strongly  recom- 
mended, on  the  ground  of  its  dissolving  the  lead,  and  carrying 
it  off  by  the  kidneys  ;  but  there  is  no  satisfactory  evidence  that  it 
has  in  any  case  accelerated  a  cure.  (Lancet,  Dec.  3,  1853,  p. 
522.)  There  is  probably  no  metal  which  is  retained  so  long  in 
the  body  as  lead,  when  it  has  been  once  deposited  in  the  tissues 
(see  ante,  p.  58).  The  use  of  sulphuretted  waters,  or  alkaline 
sulphuretted  baths,  is,  under  these  circumstances,  just  as  in- 
efficacious as  the  use  of  diluted  sulphuric  acid.  (See  Orfila, 
Op.  cit.  i.  686  ;  Galtier,  Op.  cit.  i.  676.)    Dr.  De  Mussy  em- 
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[ployed  sulphur- baths  in  the  treatment  of  the  royal  family  of 
France  ;  but  all  that  he  effected  was  a  blackening  of  the  nails 
and  skin  by  the  production  of  the  sulphuret  of  lead  !  MM. 
Legroux  and  Girard  have,  however,  employed  these  sulphur 
baths,  and,  as  they  believe,  with  benefit.  In  some  lead-works 
at  Marseilles,  in  1853,  fifty -two  out  of  260  work  people  were 
affected  with  chronic  poisoning  within  a  month.  Croton  oil  was 
[given  frequently,  and  sulphur-baths  were  employed  towards  the 
termination  of  the  case.  Two  or  three  weeks  were  required  for 
internal  and  external  depuration  in  these  cases  of  lead  poisoning. 
| (Med.  Times  and  Gaz.  Jan.  30,  1858,  p.  125.) 

Other  modes  of  treatment  will  be  found  described  by  the 
[writers  to  whose  works  on  chronic  poisoning  I  have  already 
referred. 
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CHEMICAL  ANALYSIS. 

Acetate  of  lead  as  a  solid. —  1.  If  a  portion  of  the  powder  be 
heated  in  a  small  reduction-tube,  it  melts,  then  becomes  solid; 
again  melts,  acquiring  a  dark  colour,  and  gives  off  vapours  of 
acetic  acid;  a  black  mass  is  left  in  the  tube,  consisting  of  carbon 
and  reduced  metallic  lead.  There  is  no  metallic  sublimate 
formed.  2.  It  is  very  soluble  in  water,  even  when  cold  ;  river 
or  spring  water  is  turned  milky  by  it,  chiefly  from  the  presence 
of  carbonic  acid  and  sulphates.  Goulard  water  is  generally 
opaque  for  this  reason.  3.  A  small  portion  of  the  powder  placed 
in  a  saucer,  containing  a  solution  of  iodide  of  potassium,  acquires 
a  fine  yellow  colour.  4.  When  treated  with  caustic  potash,  it 
remains  white.  5.  By  hydro-sulphuret  of  ammonia,  or  sul- 
phuretted hydrogen  water,  it  is  turned  black,  in  which  respect 
it  resembles  the  white  salts  of  some  other  metals.  6.  When  the 
powder  is  boiled  in  a  tube  with  diluted  sulphuric  acid,  acetic 
acid,  known  by  its  odour  and  volatility,  escapes.  All  these 
properties,  taken  together,  prove  that  the  salt  is  acetate  of  lead. 

Acetate  of  lead  in  solution. — If  acetate  of  lead  be  presented  in 
a  state  of  solution,  or  if  the  solid  salt  be  dissolved  in  water  for 
the  purpose  of  making  further  examination,  we  should  note  the 
following  points  :  —  1.  A  small  quantity,  slowly  evaporated  on  a 
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slip  of  glass,  will  give  white  and  opaque  prismatic  crystals,  which 
are  turned  yellow  by  iodide  of  potassium,  and  black  by  hydro- 
sulphuret  of  ammonia.  The  solution  is  said  to  be  neutral ;  but 
it  is  generally  slightly  acid.  2.  Diluted  sulphuric  acid  produces 
an  abundant  white  precipitate,  soluble  in  hydrochloric  acid  and 
in  a  large  excess  of  caustic  potash.  3.  It  is  precipitated  of  a 
bright  yellow  colour  by  the  iodide  of  potassium;  the  yellow  iodide 
of  lead  is  soluble  in  caustic  potash  and  concentrated  muriatic 
acid,  forming  colourless  solutions.  4.  Hydrosulphuret  of  ammonia, 
or  a  current  of  sulphuretted  hydrogen  gas,  produces  in  acid 
and  very  dilute  solutions,  a  deep  brown-black  precipitate.  This 
effect  is  observed  when  less  than  the  100,000th  part  of  the  salt 
is  dissolved.  The  potash  solutions  of  the  sulphate  (2)  and  of 
the  iodide  (3 )  are  precipitated  black  by  these  tests.  5.  Place  a 
few  drops  of  the  solution  in  a  clean  platina  capsule,  —  acidulate 
it  with  acetic  acid,  then  apply,  through  the  solution,  to  the 
surface  of  the  platina,  a  thin  polished  slip  of  zinc  :  —  bright 
crystals  of  metallic  lead  are  instantly  deposited  on  the  zinc. 
Although  this  is  not  a  delicate  mode  of  testing,  yet  by  it  the 
metal  may  be  obtained  from  a  small  quantity  of  salt. 

Among  these  tests,  there  is  none  so  efficacious  or  certain  as 
the  sulphuretted  hydrogen  gas.  A  current  of  this  when  pro- 
perly applied,  will  reveal,  by  the  production  of  a  brown  tinge,  a 
quarter  of  a  grain  of  a  salt  of  lead,  in  a  gallon  of  water,  i.  e. 
about  l-300,000th  part.  Sulphuric  acid  failed  to  indicate  1-  15th 
of  a  grain  of  the  acetate  in  an  ounce  of  water,  and  began  to 
form  a  decided  precipitate  only  when  the  quantity  amounted  to 
one  fifth  of  a  grain.  Iodide  of  potassium  failed  to  act  when  the 
salt  of  lead  was  much  diluted.  It  did  not  indicate  the  presence  of 
half  a  grain  in  twelve  ounces  of  water.  The  fifteenth  part  of  a 
grain,  which  was  clearly  indicated  by  a  yellow  colour,  in  a  few 
drops  of  water,  produced  no  effect  with  this  test  when  diffused 
through  six  drachms.  In  operating  with  these  tests,  it  is  always 
advisable  therefore  to  concentrate  the  liquid  to  the  smallest 
possible  bulk,  and  even  to  apply  the  tests  to  the  dry  residue. 

There  are  no  objections  to  this  mode  of  testing,  when  we  do 
not  rely  upon  the  action  of  sulphuretted  hydrogen  alone. 
The  analyst  must  remember  that  some  of  the  salts  of  mercury, 
silver,  copper,  cobalt,  nickel,  bismuth,  iron  and  tin,  give  a  black 
precipitate  with  hydrosulphuret  of  ammonia,  and,  in  some  in- 
stances, with  sulphuretted  hydrogen.  When,  however,  we  obtain 
a  white  precipitate  by  diluted  sulphuric  acid,  which  is  soluble  in 
a  solution  of  potash  (first  proved  to  be  free  from  any  trace  of 
oxide  of  lead),  and  this  alkaline  solution  is  precipitated  brown- 
black  by  sulphuretted  hydrogen,  the  conclusion  is  that  we  are 
dealing  with  a  salt  of  lead.  Another  portion  precipitated  by 
sulphuric  acid  will  be  found  to  be  soluble  in  hydrochloric  acid  ; 
and  on  evaporating  this  solution  to  dryness,  and  heating  the 
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residue  with  soda  flux  in  the  inner  flame  of  the  blow-pipe,  we 
may  procure  a  granule  of  metallic  lead.  Any  of  the  compounds 
of  lead  thus  treated,  yield  the  metal,  but  the  production  of  the 
metal  is  not  absolutely  necessary  if  the  above  results  have  been 
obtained.  The  iodide  of  potassium,  and  the  chromate  of  potash, 
are  useful  as  corroborative  tests  when  applied  to  small  dry 
residues.    They  both  produce  a  rich  yellow  colour. 

Care  must  be  taken  that  the  potash  used  contains  no  lead. 
This  alkali  is  generally  contaminated  with  oxide  of  lead  by 
reason  of  its  being  kept  in  a  flint-glass  bottle  (post,  p.  501). 

The  subacetate  of  lead,  Goulard's  water,  and  the  other  soluble 
salts  of  the  metal,  may  be  analysed  by  a  similar  process.  Gou- 
lard's water  is  a  mixture  of  one  drachm  and  a  half  of  solution  of 
subacetate  of  lead  with  a  pint  of  water  and  a  little  spirit.  The 
acids  of  the  salts  may  be  discovered  by  the  tests  elsewhere  sug- 
gested. The  nitrate  of  lead,  when  heated,  yields  red  vapours  of 
nitrous  acid  ;  the  chloride  fuses  and  forms  a  fixed  greenish  yellow 
mass  ;  the  carbonate  yields  an  orange-coloured  residue  of  oxide 
of  lead.  Litharge  may  be  examined  by  dissolving  it  in  diluted 
nitric  acid,  and  minium  or  red  lead  by  digesting  a  portion  of 
it  in  strong  nitric  acid.  The  Carbonate  is  dissolved  with  effer- 
vescence by  acetic  or  diluted  nitric  acid:  the  Sulphate  maybe 
reduced  by  soda  flux, — and  the  metal  identified  by  its  physical 
characters,  or  by  the  action  of  nitric  acid  and  the  application  of 
tests  to  the  solution. 

Lead  in  organic  mixtures.  —  The  acetate  of  lead  is  precipitated 
by  many  organic  principles,  especially  by  albumen  and  tannic  acid. 
Thus,  we  may  have  to  analyse  either  an  organic  liquid  containing 
lead,  or  a  solid  precipitate  consisting  of  mucus  or  mucous  mem- 
brane, intimately  united  to  the  oxide  of  lead.  The  liquid  must 
be  filtered  and  examined  by  a  trial  test,  i.e.  either  by  adding  to 
a  portion,  sulphuric  acid,  or  by  exposing  bibulous  paper  dipped 
into  the  suspected  liquid,  —  to  a  free  current  of  sulphuretted 
hydrogen  gas.  If  the  paper  be  not  stained  brown,  there  is  no  per- 
ceptible quantity  of  lead  dissolved  ;  —  should  it  be  stained  brown, 
we  dilute  the  liquid  if  necessary  in  order  to  destroy  its  viscidity, 
and  pass  into  it  a  current  of  sulphuretted  hydrogen  gas  until  all 
action  has  ceased.  The  black  sulphuret  of  lead  should  be  col- 
lected on  a  filter,  washed  and  dried,  then  boiled  for  a  quarter  of 
an  hour  in  a  mixture  of  one  part  of  nitric  acid  diluted  with  four 
parts  of  water.  This  has  the  effect  of  transforming  it.  at  least  in 
part,  to  nitrate  of  lead  soluble  in  water.  This  liquid  may  be 
either  evaporated  to  dryness  and  the  residue  dissolved  in  water, 
or  when  filtered  it  may  be  cautiously  neutralised  by  potash  (free 
from  lead)  or  ammonia,  and  the  tests  added.  If,  on  adding  sul- 
phuric acid,  a  white  precipitate  is  formed  soluble  in  pure  potash, 
and  the  potash  solution  is  turned  black  by  hydrosulphuret  of 
ammonia,  there  is  sufficient  evidence  of  the  presence  of  lead. 
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Should  there  be  no  lead  dissolved,  we  may  evaporate  to  dryness, 
carbonise  by  nitric  acid,  and  redissoive  the  residue  in  water,  or 
acid,  as  the  case  may  require,  for  the  purpose  of  testing. 

Three  portions  of  the  nitric  acid  solution,  obtained  by  either 
of  these  processes,  may  be  evap<  rated  to  dryness  on  a  glass 
slide,  and  the  three  tests, — sulphuric  acid,  iodide  of  potassium, 
and  sulphuretted  hydrogen,  may  be  then  applied  to  the  dry 
residue. 

When  the  quantity  of  organic  matter  is  very  large,  it  has  been 
found  advisable,  in  addition  to  carbonisation  by  nitric  acid,  to 
employ  chlorate  of  potash,  and  to  heat  the  mass  (but  not  too 
violently)  until  all  vapours  have  ceased  to  issue  from  it.  The 
residue,  finely  powdered,  may  then  be  digested  in  nitric  acid,  in 
order  to  dissolve  out  any  particles  of  lead. 

Sometimes  the  carbonate  or  sulphate  of  lead  (the  latter  as  a 
result  of  antidotal  treatment)  are  found  in  the  form  of  a  white 
powder  in  the  stomach.  They  may  be  collected  by  decantation, 
and  examined  in  the  manner  above  pointed  out. 

Quantitative  analysis. — This  maybe  most  conveniently  effected, 
with  respect  to  any  of  the  soluble  salts  of  lead,  by  passing 
into  the  solution  a  current  of  sulphuretted  hydrogen  gas,  until 
the  filtered  liquid  gives  no  longer  any  indication  of  the  presence  of 
lead.  The  precipitate  should  be  well  washed,  dried,  and  weighed. 
Every  100  parts  of  sulphnret  are  equal  to  1583  of  crystallised 
acetate  :  138*3  of  crystallised  nitrate  :  116  6  of  chloride,  and 
111-6  of  carbonate  of  lead.  In  some  cases  it  may  be  convenient 
to  precipitate  the  lead  by  sulphuric  acid,  and  to  calculate  the 
quantity  from  the  sulphate, — washed  and  dried.  100  parts  of 
this  salt  are  equal  to  26'4  of  sulphuric  acid,  and  73-6  of  oxide 
of  lead. 

Detection  of  lead  in  the  tissues.  Absorption  and  deposition.  — 
The  facts  elsewhere  recorded  (ante,  p.  58)  render  it  unnecessary 
to  discuss  the  question  whether  lead  is  absorbed  and  deposited 
in  the  tissues.  Both  in  acute  and  in  chronic  cases  the  metal  lead, 
in  some  form,  is  found,  more  or  less,  in  all  the  soft  organs  of  the 
body.  The  blue  line  on  the  gums  affords  an  instance  of  its  de- 
position in  this  part  of  the  body,  —  the  colour  being  probably 
due  to  the  conversion  of  the  deposited  lead  to  the  state  of  sulphu- 
ret.  Lead  was  found  by  Tiedemann,  in  the  blood  of  poisoned 
animals,  and  Prof.  Cozzi  found  it  in  the  blood  of  a  person 
labouring  under  lead-colic.  Flandin  did  not  succeed  in  detect- 
ing it  in  this  liquid.  The  urine  appears  to  be  the  great  channel 
of  elimination.  Orfila  found  lead  in  this  liquid,  in  the  case  of  a 
woman  who  had  swallowed  an  ounce  of  the  acetate  (Op.  cit.  i. 
684),  but  Dr.  Mitseherlich  could  not  find  it  in  the  blood  and 
urine  of  animals  which  he  poisoned.  In  the  case  of  a  cow 
poisoned  by  lead-paint,  I  found  traces  of  it  in  the  milk.  Dr. 
Letheby  states  that,  in  his  case  of  chronic  poisoning  (ante,  p. 
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485),  he  detected  lead  in  the  hrain,  muscles,  liver,  intestines,  blood, 
and  in  the  serum  found  effused  in  the  ventricles  of  the  brain  ] 
but  none  was  discovered  in  the  bile  or  urine.  Dr.  Inman  detected 
it  in  one  case  in  the  cerebellum  (Med.  Gaz.  vol.  xxxviii.  p.  389  ; 
see  also  for  its  detection  in  the  brain,  Ed.  Monthly  Journal', 
July  1851,  p.  65).  In  a  case  already  related  (ante,  p.  488)', 
lead  was  discovered  in  the  liver  of  a  woman,  and  the  symptoms 
thus  received  an  explanation.  It  has  been  alleged  that  lead  is  a 
normal  constituent  of  the  body.  In  reference  to  this  allegation, 
it  may  be  remarked,  that  the  lead  hitherto  found  in  the  tissues 
is  not  normal  but  of  an  abnormal  kind  ;  and  had  the  history  of 
such  cases  been  properly  brought  out,  its  introduction  ab  extra 
would  have  been  demonstrated. 

Although  there  are  no  facts  to  show  that  lead  is  a  natural  con- 
stituent of  the  body,  yet  the  metal  may  be  found  in  the  tissues, 
in  cases  in  which  there  can  be  no  suspicion  of  criminal  administra- 
tion. Next  to  copper,  no  metal  is  so  frequently  met  with  in  various 
articles  of  food  as  this  (see  post,  p.  501);  and  as  it  is  more  slowlv 
eliminated  than  other  metals,  it  may  accumulate  in  the  tissues, 
and  be  occasionally  discovered  after  death  by  chemical  analysis.' 
It  is  impossible,  however,  to  raise  a  charge  of  poisoning  on  such 
a  discovery.  In  November  1843,  a  trial  took  place  at  the  As- 
sizes of  the  Puy  de  Dome,  in  France,  involving  this  question. 
The  deceased  died  under  suspicious  circumstances  :— on  an  in- 
spection of  the  body  nothing  was  observed  to  indicate  the  action 
of  an  irritant  poison,  but  the  stomach  was  ulcerated,  and  in  an 
otherwise  diseased  condition.  No  salt  of  lead  was  found  in  the 
contents,  but  traces  of  the  metal  were  discovered  on  incinerat- 
ing the  viscera.  The  question  then  arose,  whether  the  metal  thus 
found  was  a  natural  constituent  of  the  body,  or  the  result  of  a 
portion  which  had  been  swallowed,  and  had  acted  as  a  poison. 
The  medical  opinions  were  conflicting.  Orfila  thought  it  was 
very  probable,  if  not  certain,  that  the  deceased  had  died  from 
the  effects  of  lead  (Annales  d'Hygiene,  Janvier  1844)  ;  but  the 
traces  of  lead  were  no  doubt  due  to  accidental  causes, — they  may 
have  been  taken  in  water,  wine,  snuff,  or  some  other  article  of 
daily  use. 

The  chemical  processes  above  recommended  for  the  detection 
of  lead  in  organic  liquids  or  solids,  will  be  found  equallv  ser- 
viceable for  the  tissues.  In  incinerating  the  dry  tissue  "in  a 
porcelain  capsule,  it  will  be  advisable  not  to  employ  a  higher 
temperature  than  is  barely  necessary  for  carbonising  and 
bringing  the  organic  matter  to  dryness.  Any  particles  of 
reduced  lead  may  be  separated  from  carbon  and  other  sub- 
stances by  washing  the  residue  in  water,  and  decanting  several 
times. 

Lead  has  been  so  frequently  detected  in  the  soft  organs  and 
secretions,  that  the  presence  of^U  in  the  tissues  of  the  body  may 
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now  be  looked  for  with  some  certainty,  when  in  a  case  of  poi- 
soning it  cannot  be  discovered  either  in  the  matter  vomited  or  in 
the  contents  of  the  stomach  after  death.  I  believe  that  the  liver, 
from  its  size  and  from  the  large  quantity  of  blood  it  contains,  is 
the  organ  best  adapti  d  for  analysis.  Here,  as  in  the  incinera- 
tion of  any  of  the  soft  parts  of  the  body,  the  analyst  is  liable  to 
be  embarrassed  by  the  presence  of  oxide  of  iron  in  the  ash. 
This  oxide  may  give  a  colour  with  sulphuretted  hydrogen  gas, 
which,  if  this  test  alone  were  employed,  might  easily  lead  to  a 
serious  error.  The  sulphurets  of  lead  and  iron  are,  however, 
very  differently  affected  by  nitric  acid  ;  and  on  making  the 
liquid  rather  strongly  acid  with  this  menstruum,  we  are  quite 
sure  that  no  sulphuret  of  iron  will  be  formed.  In  an  acid  mix- 
ture of  these  two  metals,  brown  sulphuret  of  lend  only  is  preci- 
pitated. This  precipitate,  however,  digested  in  strong  nitric 
acid,  is  immediately  converted  into  sulphate  and  nitrate  of  lead. 
In  searching  for  the  metal  in  the  tissues,  it  is  proper  to  remem- 
ber that  lead  may  be  introduced  accidentally  into  the  ash  by  a 
crucible,  or  by  other  means  which  will  easily  suggest  themselves  ; 
and  as  the  tests  for  lead  are  of  exceeding  delicacy,  it  is  the  more 
necessary  to  use  great  caution  in  the  steps  of  an  analysis. 

Drs.  Wilson  and  Macadam  infer  from  their  experiments 
that  the  largest  proportion  of  deposited  lead  will  be  found  in 
the  spleen  (ante,  p.  58),  but  this  was  in  reference  to  a  solitary  case. 
They  assign  the  following  as  the  order  of  maximum  deposit  in 
the  tissues — the  spleen,  liver,  lungs,  kidney,  heart,  and  coats  of 
the  intestines.  Their  process  consisted  in  destroying  the  organic 
matter  by  boiling  it  until  dissolved  in  nitro-muriatic  acid.  The 
acid  liquid  was  diluted,  filtered  through  calico,  and  evaporated 
to  dryness.  The  dry  residue  was  carbonised  in  a  Hessian  cru- 
cible— the  ash  digested  in  diluted  nitric  acid— evaporated  and 
redissolvcd  in  hydrochloric  acid.  This  acid  solution  was  then 
precipitated  by  a  current  of  sulphuretted  hydrogen  gas,  and  the 
precipitated  sulphuret  was  converted  to  nitrate  of  lead  by  boil- 
ing it  with  diluted  nitric  acid.  This  was  redissolvcd  in  water, 
and  the  usual  indications  of  lead  obtained  by  all  the  tests  men- 
tioned (ante,  p.  496),  including  the  chromate  of  potash.  Hence, 
they  recommend  the  selection  of  the  spleen  (Edin.  Monthly 
Journ.  Med.  Sci.,  1852,  vol.  xiv.  pp.  386,  389). 

The  above  case  shows  that  lead  may  be  easily  detected  in  the 
.tissues  a  fortnight  after  the  taking  of  lead-poison  has  ceased  ; 
but  M.  L.  Orfila  has  found  lead  in  the  tissues  eight  months  after 
the  withdrawal  of  the  poison  ;  and  the  facts  connected  with  the 
slow  disappearance  of  the.  blue  line  from  the  gums  render  it  pro- 
bable that  traces  of  lead  may  be  found  after  the  lapse  of  one  or 
two  years.  The  reader  will  find  some  remarks  on  this  subject 
ante  (p.  58). 

in  reference  to  the  detection  of  lead  in  organic  solids  —  bread, 


LEAD  IN  ARTICLES  OF  FOOD. 


£01 


cheese,  snuff,  &c.  —  it  is  commonly  recommended  to  pour  on  a 
portion  of  the  solid  a  solution  of  liydrosulphuret  of  ammonia ; 
and  if  this  be  blackened,  it  is  inferred  that  lead  is  present.  This 
inference,  however,  without  further  experiments,  would  not  be 
justifiable,  since  the  presence  of  iron  in  the  solid  might  give  rise 
to  a  similar  change.  The  only  certain  plan  is  to  burn  the  organic 
substance,  or  to  decompose  it  by  heat,  and  to  digest  the  car- 
bonaceous ash  in  nitric  acid,  slightly  diluted.  The  acid  liquid 
should  be  filtered,  and  tested  by  the  appropriate  tests. 

Lead  as  an  accidental  ingredient  in  articles  of  food 
or  daily  use. — Liquids  used  for  culinary  or  dietetic  purposes, 
especially  if  they  contain  a  free  acid,  are  liable  to  become  impreg- 
nated with  oxide  of  lead,  derived  from  the  glaze  of  the  vessel  in 
which  they  are  kept,  and  thus  to  form  poisonous  salts.  If  vinegar 
be  used,  acetate  of  lead  may  result.  Litharge-glaze  is  easily 
dissolved  by  alkaline  or  fatty  substances.  The  eating  of  dripping, 
or  the  fat  of  meat,  baked  in  a  newly-glazed  vessel,  has  thus  been 
known  to  give  rise  to  a  slight  attack  of  colic,  while  the  symptoms 
were  referred  to  some  substance  mixed  with  the  food.  A  case 
in  which  the  whole  of  the  members  of  a  family  were  thus  poi- 
soned, will  be  found  in  the  Lancet  (July  4, 1846,  p.  27),  Another 
instance  of  a  similar  kind  is  reported  in  the  Medical  Gazette 
(vol.  xlvii.  p.  659).  All  newly-glazed  vessels  yield  a  larger  or 
smaller  proportion  of  lead  on  boiling  in  them  pure  acetic  acid, 
or  a  solution  of  potash  free  from  lead.  In  this  manner  the 
poisonous  nature  of  the  glaze  maybe  tested  : — the  oxide  of  lead 
being  dissolved  by  the  acid  or  the  alkali.  I  have  found  common 
acetic  acid  itself  to  contain,  as  impurity,  two  per  cent,  of  acetate 
of  lead. 

Lead  may  be  an  accidental  ingredient  in  distilled  water,  in 
the  waters  of  the  essential  oils,  as  well  as  in  certain  medicines. 
Some  of  these  acquire  an  impregnation  of  it  in  the  process 
of  manufacture  —  e.y.  carbonate  of  ammonia,  which  is  sub- 
limed into  leaden  vessels  ;  carbonate  of  soda,  borax,  and  other 
salts,  when  crystallised  in  leaden  pans.  M.  Chevallier  has  lately 
pointed  out  a  contamination  of  tartaric  acid  with  lead,  in  the 
proportion  of  1*2  to  1*5  per  cent.  He  believes  that  this  arises 
from  the  employment  of  lead  to  sink  the  strings  in  the  crystal- 
lising solutions.  (Journal  de  Chimie,  Juin  1858,  p.  354.) 
Solutions  of  alkaline  salts  kept  in  flint-glass  bottles  are  generally 
contaminated  with  lead.  The  alkalies,  potash  and  soda,  their 
carbonates  and  bicarbonates,  the  alkaline  silicates,  phosphate  of 
soda,  and  some  others,  are  thus  rendered  impure  and  unfit  for 
chemical  use  ;  but  the  quantity  of  lead  present  is  not  sufficient 
to  produce  symptoms  of  poisoning. 

I  am  indebted  to  Mr.  Procter,  of  York,  for  the  particulars 
of  a  case  of  some  novelty,  in  reference  to  the  contamination  of 
food  with  lead.  In  July  1852,  four  men  partook  of  rhubarb- 
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pic  and  milk  for  supper.  Shortly  afterwards,  they  were  all 
seized  with  violent  vomiting  and  intense  colic.  A  portion  of 
the  vomited  matters  and  food  was  examined  by  Mr.  Procter, 
and  lead  was  detected  in  them.  The  only  source  to  which 
the  lead  could  be  traced,  was  the  glaze  of  the  pans  in  which 
the  milk  was  kept.  Lead  pipes  are  largely  used  by  publicans 
for  the  supply  of  beer.  It  is  possible,  therefore,  if  the  beer  is 
acid,  and  is  allowed  to  remain  some  time  in  the  pipe,  that 
it  may  acquire  an  impregnation  of  lead,  which  might  give  rise 
to  colic,  and  other  unpleasant  symptoms,  creating  a  suspicion  of 
criminal  poisoning.  Cider,  which  is  a  highly  acid  liquid,  is  apt 
to  become  poisoned  with  the  salts  of  lead  when  it  comes  in  con- 
tact with  this  metal.  It  has  been  generally  supposed  that  the 
only  poisonous  compound  produced  in  this  case  is  the  insoluble 
malate;  and  it  appears  from  an  accident  which  occurred  in 
France,  whereby  six  persons  were  seized  with  symptoms  of  lead- 
poisoning  from  drinking  cider,  that  Chevallier  and  Ollivier 
discovered  that  the  salt  which  caused  the  symptoms  was  the 
malate  of  lead.  A  large  quantity  of  acid  may  probably  dissolve 
this  and  other  vegetable  salts  which  are  reputed  to  be  insoluble  ; 
or,  like  the  carbonate  of  lead  in  water,  the  insoluble  salts  may 
be  diffused  through  the  liquid,  and  thus  taken  in  an  extreme 
state  of  division.  In  some  instances,  the  carbonate  of  lead  itself 
may  be  formed  and  act  as  the  poison.  A  case  of  this  kind  has 
been  already  given.  (See  ante,  p.  484.)  An  instance  of  chronic 
poisoning  occurred  in  an  American  family,  by  reason  of  the 
members  of  it  drinking  cider  which  had  been  poured  into  vessels 
newly  painted  with  white  lead  and  linseed  oil.  No  effect  was 
observed  for  a  fortnight.  The  chief  peculiarity  in  the  symptoms 
was  a  soreness  in  the  soles  of  the  feet,  succeeded  by  slight 
nausea  and  a  vesicular  eruption.  ( Amer.  Jour.  Med.  Sci.  July 
1843  ;  and  Trans.  Prov.  Assoc.  vol.  i.  p.  119.)  In  another  set 
of  cases,  colic  and  constipation  followed  the  use  of  cider  which 
had  acquired  an  impregnation  of  lead  from  its  having  been 
passed  through  a  leaden  funnel.  Lead  was  detected  in  the  cider 
in  the  proportion  of  1 -4000th  part,  or  about  seventeen  grains  in 
the  gallon.  The  urine  of  one  of  these  persons  was  found  to  con- 
tain lead.  (L'Union  Medicale,  February  17,  1857  ;  and  British 
and  Foreign  Medical  Review,  vol.  xix.  1857,  p.  499.)  "When 
liquids  of  this  kind  are  impregnated  with  oxide  of  lead,  the 
fact  is  immediately  known  by  their  being  turned  more  or  less 
of  ;i  brown  colour  by  hydrosulphuret  of  ammonia. 

Pork  is  frequently  salted  in  leaden  vessels,  and  is  allowed  to 
remain  in  such  vessels  soaking  in  the  brine.  The  effect  of  this 
is  to  impregnate  the  pork  with  a  portion  of  chloride  of  lead, — 
its  colour  and  taste  have  been  observed  to  be  affected  under  these 
circumstances.  Litharge  was  formerly  much  used  to  remove  the 
acidity  of  sour  icine,  and  convey  a  sweet  taste.    Acetate  of  lead, 
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or  some  other  vegetable  salt  of  the  metal,  is  in  these  cases  formed  ; 
and  the  use  of  such  wine  may  be  productive  of  alarming  symptoms, 
■any  years  since  a  fatal  epidemic  colic  prevailed  in  Paris  owing  to 
this  cause  ;  —  the  adulteration  was  discovered  by  Fourcroy,  and  it 
was  immediately  suppressed.  Such  wine  is  known  by  its  being 
blackened  by  hydrosulphuret  of  ammonia.  Lead-shot  are  much 
employed  for  the  purpose  of  cleaning  wine-bottles,  and  pellets 
are  frequently  left  in  the  bottles.  A  question  has  arisen,  whether 
wine  introduced  into  them  is  liable  to  acquire  a  poisonous  im- 
pregnation from  lead.  I  have  found,  when  the  shot  are  in  much 
larger  proportion  than  could  ever  be  left  by  accident  in  a  wine- 
bottle,  that  good  wine,  whether  port  or  sherry,  is  only  slowly 
impregnated  with  lead.  After  two  or  three  months  a  white 
sediment  had  formed,  but  no  lead  was  dissolved  ;  after  thirteen 
months  the  port  wine  retained  its  colour,  and  scarcely  any  por- 
tion of  lead  was  dissolved  in  it :  the  sherry  had  become  darker 
in  colour,  and  the  presence  of  lead  was  very  evident  in  it.  The 
undissolved  salt  of  lead  in  the  sediment  will,  however,  if  swal- 
lowed, produce  all  the  effects  of  chronic  poisoning.  Very  acid 
wines  (from  acetic  acid),  such  as  those  made  from  the  currant  or 
gooseberry,  may,  however,  be  rapidly  impregnated  with  the 
metal,  and  in  a  quantity  sufficient  to  produce  colic  or  other 
serious  symptoms.  New  rum,  as  it  is  made  in  the  West  Indies, 
often  contains  lead  derived  from  the  worm  of  the  still,  and  lead- 
colic  frequently  attacks  those  who  drink  it.  Old  rum,  on  the 
other  hand,  is  by  no  means  unwholesome,  and  is  therefore  in 
great  demand.  Dr.  Traill  gives  the  following  explanation  of 
this  difference  in  properties.  He  found  that  the  rum  which  was 
received  in  glass  bottles  from  the  still,  was  always  impregnated 
with  lead  ;  but  when  kept  in  oak  casks,  the  tannin  of  the  oak  is 
slowly  dissolved  by  the  spirit,  and  precipitates  the  lead  in  an 
insoluble  form,  the  spirit  thereby  becoming  perfectly  wholesome. 
He  has  suggested  that  a  little  decoction  of  oak  bark,  added  to 
the  new  rum,  would  render  it  equally  innoxious.  (Outlines, 
112.)  Mr.  Scanlan  has  called  attention  to  the  fact,  that  oxide 
of  lead  is  sometimes  present  in  distilled  water,  when  leaden  pipes 
have  been  used  for  the  purpose  of  condensing  the  vapour.  It 
appears,  however,  to  be  rapidly  converted  to  carbonate,  and 
thus  rendered  insoluble.  (Pharm.  Journ.  Aug.  1844,  p.  69  ;  also 
Dec.  1845,  p.  279.) 

Flour. — In  1857,  several  families  at  La  Tremblaie,  in  France, 
suffered  from  symptoms  of  lead  poisoning.  On  analysis,  a  salt 
of  lead  was  found  in  large  quantity  in  the  flour  and  in  the  bread. 
An  inquiry  into  the  facts  led  to  the  discovery  that  part  of  the 
grinding  machinery  of  the  mill  had  been  stopped  with  lead- 
ceinent,  and  this  was  covered  with  plaster.  The  plaster  had 
given  way,  and  the  salt  of  lead  which  fell  out  was  ground  and 
mixed  with  the  flour.  (Journal  de  Chimie,  1857,  p.  278.) 
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Sugar. — A  few  years  since,  an  attempt  was  made  in  this  coun- 
try  to  work  a  process  for  the  refining  of  sugar  by  the  use  of 
subacetate  of  lead,  the  surplus  lead  being  afterwards  precipitated 
in  the  syrup  by  a  current  of  sulphurous  acid.  The  late  Dr. 
Pereira,  Dr.  Carpenter,  and  myself,  were  required  by  Govern- 
ment to  report  on  this  process  in  reference  to  its  probable  effect 
on  public  health.  We  found  that  the  lead  was  not  entirely 
removed  from  the  refined  white  sugar,  but  that  a  variable  quan- 
tity remained  in  it  under  the  form  of  sulphite  of  lead  ;  and 
there  was  good  reason  to  believe  that  a  still  larger  proportion 
was  carried  into  the  treacle.  Our  report  was  decidedly  ad- 
verse to  the  project.  It  has  been  found  that  sugar,  as  it  is 
ordinarily  manufactured,  is  sometimes  the  medium  of  convey- 
ing lead-poison  into  the  system,  and  giving  rise  to  attacks  of 
colic  in  those  who  partake  of  it.  Dr.  Jackson  has  reported 
an  instance  of  this  kind,  in  which  several  persons  lost  their 
lives,  and  many  others  were  attacked  with  paralysis  and  colic, 
who  had  partaken  of  sugar  which  had  probably  been  kept  in 
leaden  reservoirs.  Lead  was  discovered  in  the  sugar  in  large 
quantity.  (Med.  Gaz.  xvii.  1036.  See  also  Beck's  Med.  Jur. 
vol.  ii.  p.  646.)  Sugar,  refined  by  the  ordinary  process,  may 
contain  traces  of  lead.  The  metal  cones  into  which  the  syrup 
is  poured  are  painted  with  white  lead ;  and  this  requires  oc- 
casional renewal,  —  a  proof  that  the  loaf  of  sugar  must  be  more 
or  less  contaminated. 

Snuff.  —  Some  varieties  of  snuff  are  adulterated  with  lead 
to  a  degree  to  cause  symptoms  of  chronic  poisoning.  The 
compounds  of  lead  used  for  this  purpose  are  the  red  oxide 
(minium),  and  the  chromate  of  lead  ;  the  object  of  the  adul- 
terator being  to  improve  the  colour  and  the  saleable  value  of 
the  snuff,  at  the  expense  of  the  health,  and  it  may  be  of  the 
life,  of  his  customer  !  Out  of  forty-three  samples  of  popular 
kinds  of  snuff  examined  by  Dr.  Hassall,  chromate  of  lead  was 
detected  in  nine,  and  oxide  of  lead  in  three  samples.  The 
chromate  varied  in  quantity  from  one  to  four  and  a  half  per 
cent.,  and  the  oxide  (red  lead)  reached  as  much  as  three  per 
cent.!  (Food  and  its  Adulterations,  p.  591.)  From  this  state- 
ment it  will  not  be  surprising  that  snuff  should  occasionally 
cause  symptoms  of  lead-colic,  or  even  death.  (Med.  Gaz.  vol. 
xxxii.  p.  138;  also  Ann.  d'Hyg.  1831,  vol.  ii.  p.  197.)  In  a 
case  in  which  I  was  consulted  a  few  years  since,  I  have  reason 
to  believe  that  snuff,  adulterated  with  lead,  led  to  a  series  of 
constitutional  symptoms  which  ultimately  destroyed  the  life  of 
a  gentleman.  This  subject  has  lately  been  investigated  by 
Dr.  Meyer,  of  Berlin,  and  the  results  are  most  unsatisfactory 
for  the  takers  of  snuff.  1.  A  man,  set  38,  was  seized,  without 
any  apparent  cause,  with  paralysis  of  the  extensor  muscles  of  the 
three  middle  fingers  of  each  hand.    In  two  months  there  was  a 
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considerable  projection  of  the  wrists.  It  was  discovered  that  the 
snuff  which  he  had  been  in  the  habit  of  taking  contained  a  large 
proportion  of  lead.  The  use  of  this  snuff  was  discontinued,  and 
the  paralysis  disappeared  under  treatment.  2.  A  man,  set.  43, 
used  snuff  from  the  same  factory.  He  suffered  from  disturbed 
digestion  and  colic.  In  February  1855,  he  was  attacked  with 
paralysis,  involving  first  the  fingers,  and  slowly  extending  to  the 
muscles  of  the  forearm  and  shoulders.  There  was  loss  of  sensa- 
tion and  motion  in  the  extensor  muscles,  and  yellowness  of  skin. 
This  man  recovered  in  a  year.  3.  A  similar  case.  There  were 
colics,  with  paralysis  of  the  arms  and  hands  in  1852,  and  of  the 
legs  in  1854.  There  was  also  wasting  of  the  extensor  muscles. 
A  discontinuance  of  the  snuff  led  to  the  disappearance  of  the 
colics,  and  improved  the  condition  of  the  patient.  4.  A  physi- 
cian, £et.  45,  in  the  habit  of  taking  snuff.  There  was  complete 
paralysis  of  the  upper  limbs  in  1851,  and  of  the  lower  limbs  in 
1854.  The  cause  was  not  suspected  ;  but  when  discovered  and 
removed,  there  was  a  rapid  cure.  5.  A  man,  set.  50.  There  was 
paralysis  of  the  fingers  following  the  use  of  snuff,  which  ceased  on 
a  removal  of  the  cause.  (Journal  de  Chimie,  Juillet  1858,  p.  394.) 
Dr.  Meyer  regards  the  following  as  the  most  prominent  sym- 
ptoms :  —  paralysis,  affecting  chiefly  the  extensor  muscles  of  the 
arms  ;  yellowness  of  the  skin  ;  prominence  of  the  metacarpal 
bones  ;  colics  and  weakness,  with  wasting  of  the  extensor  muscles 
of  the  hands.  The  great  danger  in  these  cases  is, — that  the  real 
cause  of  the  symptoms  may  escape  notice  until  they  are  too  far 
advanced  for  cure. 

Apart  from  wilful  adulteration,  snuff  and  tobacco  are  liable  to 
acquire  an  impregnation  of  lead  from  being  kept  in  vessels  or 
wrappers  made  of  lead,  or  of  a  spurious  alloy  of  lead,  called 
"patent  tin-foil."  In  a  Prussian  police  ordinance  for  May  1857, 
the  public  are  warned  of  the  danger  of  purchasing  snuff  packed 
in  leaden  wrappers.  It  is  there  stated  that  several  cases  or  lead- 
paralysis  have  occurred  from  the  use  of  this  snuff,  as  it  is,  under 
these  circumstances,  frequently  impregnated  with  lead.  (Caspefs 
Vierteljahrschrift,  Jan.  1858,  pp.  184  and  163.)  Chocolate  is  also 
sold  in  wrappers  of  this  kind;  and  the  chromate  of  lead  is  some- 
times used  for  the  purpose  of  colouring  confectionery  sold  to 
children.  An  important  case  was  tried  at  the  Guildhall  Summer 
Sittings,  1857  (Adnam  v.  Belts),  which,  for  the  first  time,  re- 
vealed an  extensive  source  of  lead-poisoning  for  the  infant 
population  of  this  country.  The  plaintiff,  who  was  a  manufac- 
turer of  groats  as  an  article  of  food  for  children  and  invalids, 
claimed  damages  of  the  defendant  on  the  ground  that  the  food 
had  been  damaged,  and  rendered  noxious  and  unsaleable,  by 
reason  of  its  having  been  wrapped  in  a  spurious  metal,  sold  to 
the  plaintiff  as  tin-foil.  Mr.  Brande,  Mr.  Scanlan,  and  myself 
examined  the  packets  of  food  ;  and  we  found  that  the  metal 
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wrappers  were  extensively  corroded  in  a  number  of  small  holes, 
and  the  inside  layer  of  the  food  was  discoloured,  and  strongly 
impregnated  with  lead.  On  examining  the  metallic  wrapper, 
sold  as  Betts's  patent  metal,  or  tin-foil,  we  found  it  to  consist  of 
from  seventy  to  eighty  parts  of  lead,  and  of  thirty  to  twenty  parts 
of  tin  !  The  tin  gave  merely  a  facing  to  the  lead,  and  made  it 
appear  like  tin-foil.  The  plaintiff  lost  his  case  chiefly  on  the 
ground  of  his  having  purchased  the  metal  at  a  price  at  which  he 
ought  to  have  known  pure  tin-foil  could  not  be  sold.  Assuming 
this  to  be  a  good  answer  in  law,  it  is  fair  to  question  the  pro- 
priety of  a  patent  being  legally  granted  for  the  sale  of  such  a 
spurious  and  noxious  alloy  as  this.  It  is  sold  for  wrappers  and 
capsules,  and  is  placed  in  contact  with  liquids  and  solids  used  as 
articles  of  food  ;  it  is  therefore  liable  to  impart  to  them  a  dan- 
gerous impregnation  of  lead.  If  a  man  sells  copper,  faced  with 
gold,  as  patent  gold,  he  may  be  punished  for  fraud,  although 
the  damage  is  here  only  of  a  pecuniary  nature.  The  sale 
of  lead-foil  as  tin,  thus  legally  licensed,  may,  by  its  use,  lead 
to  extensive  injury  of  the  health  of  a  population.  An  alloy 
of  lead  and  tin  was  employed,  a  few  years  since,  in  the  form 
of  a  screw-capsule,  as  a  patented  substitute  for  corks  in  bottling 
wines,  preserves,  &c.  On  examining  the  preserved  fruits,  and 
the  vinous  liquids  kept  in  bottles  thus  stopped  by  patented 
noxious  stoppers,  I  found  them  to  be  strongly  impregnated  with 
lead  !  In  France,  the  sale  of  this  article  as  tin  or  tin-foil  carries 
with  it  certain  penalties.  In  a  recent  case,  proceedings  were  taken 
by  a  purchaser  against  the  vendor.  It  was  proved  that  the  so- 
called  tin-foil  contained  a  large  quantity  of  lead  ;  and  the  vendor 
was  summarily  condemned  to  a  month's  imprisonment,  150 
francs  fine,  and  costs,  as  well  as  a  return  of  the  money  paid  for  the 
metal,  which  was  ordered  to  be  confiscated  by  the  Court.  (Jour- 
nal de  Chimie,  Jan.  1858,  p.  50.)  Many  of  the  aerated  water 
vessels  now  sold  are  provided  with  stoppers  consisting  of  an 
alloy  of  lead.  In  some  of  these  an  incrustation  of  carbonate  is 
produced,  which  is  liable  to  be  detached  and  taken  with  the 
water.  I  have  heard  of  a  case  in  which  the  symptoms  of  chronic 
lead-poisoning  resulted  from  the  use  of  such  water.  Hair-dyes 
and  cosmetic  powders  are  notoriously  compounded  of  lead  !  I 
have  elsewhere  referred  to  cases  of  paralysis  produced  by  the 
use  of  such  substances  (ante,  p.  487). 

Water. — Of  all  articles  of  diet,  there  is  none  which  has  been 
so  fruitful  a  source  of  lead- poisoning  as  water.  The  sym- 
ptoms and  appearances  have  been  elsewhere  described  (ante, 
p.  489 ).  It  will  now  only  be  necessary  to  consider  the  cir- 
cumstanoeg  under  which  water,  distributed  in  leaden  pipes,  or 
stored  in  leaden  cisterns,  may  acquire  a  poisonous  impregna- 
tion. 1.  Absolutely  pure  water,  recently  boiled  to  deprive  it  of  air, 
and  placed  in  contact  with  polished  lead  in  a  hermetically-scaled 
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tube,  has  no  chemical  action  on  the  metal.  2.  The  same  water, 
exposed  to  air,  produces  in  a  few  minutes  around  the  sur- 
face of  the  metal  a  milky-looking  film  ;  and,  in  twenty-four 
hours,  this  shows  itself  as  a  white  compound,  diffused  in  pearly 
scales  either  loosely  adhering  to  the  lead,  or  as  a  white 
sediment  at  the  bottom  of  the  vessel  The  compound  thus 
formed  is  a  mixture  of  hydrated  oxide  and  carbonate  of  lead, 
the  carbonic  acid  and  oxygen  being  derived  from  the  air. 
This  compound  is  not  dissolved  in  the  water  to  any  percepti- 
ble extent,  but  is  mechanically  diffused  through  it.  Water  in 
this  state  is,  however,  just  as  dangerous  to  health  as  if  the 
lead  were  dissolved.  The  more  nearly  pure,  or  the  more  free 
from  saline  matter  the  water  is,  the  more  intense  is  this  chemi- 
cal action  ;  and  it  commonly  proceeds  until  all  the  lead  is 
converted  to  this  chemical  compound,  or  until  the  surface  of 
the  metal  is  invested  with  so  closely-adhering  a  him,  that 
neither  oxygen  nor  carbonic  acid  can  reach  it.  Water  thus 
contaminated,  if  passed  through  a  good  sand  and  charcoal 
filter,  will  lose  the  whole  of  the  salt  of  lead,  and  be  rendered 
innocuous.  3.  Rain,  snow,  and  ice  water  (Wenham  ice),  being 
generally  remarkably  free  from  saline  matter,  act  in  a  similar 
manner  upon  lead.  An  epidemic  of  lead-colic  which  appeared 
many  years  since,  at  Amsterdam,  was  traced  to  the  use  of  rain- 
water collected  from  leaden  roofs.  (Christison  on  Poisons,  p. 
526.)  Eain  water  which  has  passed  over  slate  or  tile  does  not, 
however,  readily  act  upon  lead.  4.  Pure,  or  soft  spring,  or  lake 
water,  containing  only  a  few  grains  of  saline  matter  to  the  im- 
perial gallon,  has  been  hitherto  considered  as  dangerous  for  use. 
The  water  supplied  to  Tunbridge,  in  1815,  through  leaden  pipes, 
was  what  is  called  a  pure  water,  and  its  use  caused  an  outbreak 
of  lead-colic  in  that  town.  The  water  of  Claremont,  containing 
only  five  grains  of  saline  matter  to  the  imperial  gallon,  produced, 
in  a  few  months,  a  severe  form  of  lead-colic  (ante,  p.  490)  in 
the  Royal  family  of  France,  elsewhere  described.  The  water  of 
the  Surrey  sands  has  an  evil  reputation  in  this  respect : — 
it  is  comparatively  pure,  and,  generally  speaking,  acts  strongly 
on  lead.  The  severe  cases  of  lead-colic  met  with  by  Dr.  Thom- 
son (ante,  p.  489)  were  traced  by  him  to  the  Surrey-sands' 
water.  The  chief  part  of  the  saline  matter  is  common  salt. 
The  water  supplied  through  leaden  pipes  to  the  Royal  kennels,  at 
Ascot,  caused,  a  few  years  since,  a  general  lameness  (from  lead- 
paralysis)  among  the  hounds.  In  that  neighbourhood  I  have 
found  one  sample  of  water  to  act  powerfully  on  lead,  and  another 
not,  although  both  would  come  under  the  head  of  pure  waters. 

In  the  year  1854,  the  influence  of  Lake  water  on  lead  under- 
went a  close  scrutiny  before  a  Committee  of  the  House  of  Com- 
mons, in  reference  to  the  proposed  supply  of  Glasgow  Avith  the 
pure  water  of  Loch  Katrine,  containing  only  two  grains  of  saline 
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matter  to  the  imperial  gallon.  I  found  this  water  to  act  strongly 
on  lead  when  the  bright  and  highly  polished  metal  was  im- 
mersed in  it  under  a  free  exposure  to  air.  It  had  no  action  on 
lead  when  the  metal  was  in  its  ordinarily  dull  state.  When 
this  water  was  allowed  to  stand  some  time  over  masses  of  lime- 
stone and  old  red  sandstone,  its  chemical  action  on  lead  ceased. 
The  question  of  the  safety  of  supplying  such  a  water  as  this 
through  leaden  pipes  to  a  large  and  populous  city,  gave  rise  to  a 
great  difference  of  opinion  among  a  large  body  of  scientific 
chemists,  who  were  examined  before  the  Committee.  The  ques- 
tion, however,  was  finally  decided  by  an  appeal  to  the  experience 
of  other  towns  in  which  a  water  of  similar  quality  had  been  many 
years  in  use.  Inverness  had  been  supplied  from  Loch  Ness, 
through  leaden  pipes,  with  water  as  pure  as  that  of  Loch  Katrine ; 
and  during  a  period  of  twenty-four  years  there  had  been  no 
cases  of  lead-colic  in  that  town  from  the  use  of  this  water.  A 
remarkable  fact  transpired  with  respect  to  the  Ness  water.  A  por- 
tion drawn  from  a  leaden  pipe  in  a  private  house,  at  Inverness, 
contained  no  lead  ;  but  when  the  water  was  placed  in  contact 
with  a  bright  surface  of  the  metal,  it  rapidly  acted  on  it.  The 
town  of  Whitehaven,  which  is  supplied  from  Enerdale  Lake, 
presented  another  instance  of  the  distribution  of  pure  lake  water 
through  lead,  without  any  accident  occurring  from  its  use,  in  a 
large  population.  Yet  the  water  of  this  lake  exerts  a  chemical 
action  on  bright  lead.  On  these  practical  grounds  and  proved 
results,  Glasgow  was  permitted  to  receive  its  supply  from  Loch 
Katrine. 

There  is  no  doubt  that,  in  these  cases  of  non^contamination,  the 
leaden  pipe  or  cistern  soon  acquires  a  closely-adhering  deposit, 
which  is  sufficiently  thick  to  prevent  any  further  chemical  action 
of  the  water  on  the  lead  beneath.  The  facts  above  mentioned 
show,  that  if  the  common  mode  of  testing  water,  by  immersing  in 
it  a  bright  and  highly-polished  surface  of  lead,  were  to  be  taken  as 
a  criterion  of  danger  or  safety,  the  towns  of  Inverness  and  White- 
haven should  be  immediately  deprived  of  that  supply  of  good 
water  which  they  have  now  enjoyed,  with  perfect  immunity,  for 
more  than  sixteen  years  !  We  also  learn  from  them,  that  what- 
ever scientific  theories  may  exist  regarding  the  poisoning  of  water 
by  lead,  —  the  question  cannot  be  determined  from  the  known 
constitution  of  the  water ;  it  should  be  always  based  on  actual 
experiment.  The  lead  should  be  used  in  the  state  in  which  it  is 
ordinarily  employed  for  cisterns  by  the  plumber  (six  pound 
lead).  A  portion  of  the  lead,  exposing  about  sixteen  or  twenty 
square  inches,  should  be  immersed  in  twenty  ounces  of  water,  so 
that  part  of  the  metal  is  out  of  the  water.  The  chemical  change, 
if  any,  should  be  daily  noticed,  and  the  water  tested  by  a  current 
of  sulphuretted  hydrogen  gas  in  a  glass  tube,  about  twelve  inches 
long  and  one  inch  in  diameter.  By  looking  down  the  length  of  the 
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tube,  after  the  gas  has  heen  passed  into  it  for  a  sufficient  time  to 
impart  a  smell,  the  slightest  change  to  a  brown  colour  will  be 
immediately  perceptible.  The  quantity  present  in  a  given 
sample  may  be  estimated  by  passing  the  gas  into  similar  tubes 
containing  minute  but  decreasing  fractional  proportions  of  a 
grain  of  lead  in  a  gallon  of  water.  A  comparison  of  the  shade  of 
colour  with  the  shades  of  the  standard  tubes,  will  thus  enable  the 
operator  to  fix  the  proportion  of  lead  with  sufficient  accuracy  for 
practical  purposes. 

It  is  necessary  to  bear  in  mind,  that  a  water  may  contain  a 
noxious  proportion  of  lead,  but  present  no  opacity  :  the  lead 
may  be  dissolved  in  it  as  chloride  or  nitrate.  In  this  case  it  may 
be  tested  in  the  entire  state  ;  and  if  this  should  fail  to  reveal  the 
presence  of  lead,  half  a  gallon  of  the  water  may  be  evaporated, 
and,  towards  the  end  of  the  operation,  the  residue  may  be  dis- 
solved in  diluted  nitric  acid,  and  then  tested.  The  quantity  of 
lead  present  in  water  which  is  noxious  to  health,  is  usually  very 
small.  In  the  Claremont  case,  Dr.  Hofmann  found  only  one 
grain  of  lead  in  a  gallon  ;  but  even  one-fourth  of  this  quantity 
would,  in  time,  be  productive  of  serious  injury  to  health  (ante, 
p.  490  ;  and  Med.  Gaz.  vol.  xliv.  p.  261). 

The  quality  of  the  lead  appears  to  exert  some  influence  on  the 
results.  Certain  kinds  of  lead  are  speedily  acted  on  and  corroded 
by  water  :  others  with  difficulty.  In  the  experiments  on  Loch 
Katrine  water,  Dr.  Miller  and  I  found  that  the  lead  supplied  for 
our  small  cisterns  obtained  from  different  parts  of  London,  when 
used  in  the  state  in  which  it  was  received,  produced  no  chemical 
changes  with  the  water  ;  whereas  Dr.  Penny  found  that  the  lead 
supplied  to  him  for  a  similar  purpose,  in  Glasgow,  was  rapidly 
attacked  and  corroded.  The  cause  of  these  differences  is  not  at 
all  understood  ;  but  one  fact  is  certainly  established, —  the  more 
higbly  polished  and  the  brighter  the  lead,  the  greater  is  the  pro- 
bability that,  cateris  paribus,  water  will  be  rendered  noxious  by 
contact  witli  it  under  exposure  to  air.  An  alloy  of  lead  with  tin 
retards,  but  does  not  prevent,  chemical  action. 

5.  River  water.  Hard  spring  water. — River  and  spring  waters, 
containing  a  moderate  amount  of  saline  matter  (twenty  to  forty 
grains  in  the  gallon),  do  not,  in  general,  give  rise  to  a  noxious 
chemical  action  on  lead,  provided  they  contain  sulphate  and 
carbonate  of  lime,  and  not  too  large  a  proportion  of  alkaline 
chlorides  or  nitrates.  The  Thames  river  water,  containing  about 
seventeen  grains  of  saline  matter  in  the  gallon,  is  remarkably 
free  from  this  action  ;  and  when  it  is  considered  that  it  is  sup- 
plied, through  lead,  to  the  extent  of  80,000,000  of  gallons  per  diem, 
to  a  population  of  nearly  2,500,000,  and  that  cases  of  lead-colic 
from  the  use  of  London  water  are  unheard  of,  —  it  is  obvious  that 
it  is  so  constituted  as  to  prevent  these  dangerous  chemical  changes. 
The  principal  salts  in  this  water  are  carbonate  and  sulphate  of 
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lime,  with  a  small  proportion  of  common  salt.  Thames  water 
frequently  contains  alkaline  nitrates,  and  these  salts  may  he  the 
means  of  giving  to  it,  occasionally,  an  impregnation  of  lead. 
The  alkaline  chlorides  also  favour  the  formation  of  chloride  of 
lead,  which  the  water  may  hold  dissolved  ;  and,  at  the  same 
time,  they  do  not  prevent  the  production  of  the  noxious  car- 
bonate. Chloride  of  sodium  appears  to  be  the  chief  ingredient 
in  the  Surrey-sands'  water.  The  Claremont  water  contained 
five  grains  of  saline  matter  in  the  gallon,  of  which  one  half  was 
common  salt.  In  the  Surrey-sands'  water,  which  caused  the 
symptoms  in  Dr.  Thomson's  cases,  the  quantity  of  mineral  matter 
amounted  to  about  five  grains  and  a  half  in  a  gallon,  and  four- 
fifths  of  this  were  common  salt.  Some  kinds  of  spring  water, 
containing  a  large  proportion  of  sulphate  of  lime  and  other  salts, 
are  found  to  act  powerfully  on  lead.  Mr.  Osborne  considers 
that  lead,  in  the  form  of  chloride,  is  liable  to  be  produced  in  the 
spring  water  of  the  wells  around  Southampton.  (Pharm.  Times, 
Sept.  26,  1846,  p.  64.)  Artesian  water,  by  its  alkaline  salts  and 
the  large  proportion  of  neutral  salts  contained  in  it,  is  found  to 
act  upon  lead.  In  short,  both  hard  and  soft  water  may  be 
rendered  noxious  hy  contact  with  lead,  according  to  circum- 
stances hut  little  understood.  All  kinds  of  theories  have  been 
put  forward  to  account  for  these  chemical  changes ;  but  none 
are  satisfactory,  and  none  will  explain  all  the  facts.  An  excess 
of  saline  matter  in  some  cases,  and  a  total  deficiency  of  it  in 
other  cases,  may  equally  produce  noxious  effects.  Sulphate  and 
carbonate  of  lime  —  which,  in  small  proportion,  appear  to  be 
beneficial  —  are  injurious  when  in  large  quantity  ;  and  the  alka- 
line nitrates  and  chlorides  appear  to  be  injurious  under  all 
circumstances.  It  is  a  curious  fact,  that  lead  may  be  kept 
immersed  in  a  sample  of  water,  unchanged ;  while  the  vapour  of 
that  water,  as  it  rises  (distilled  water),  will  corrode  a  leaden 
cover  placed  over  the  vessel,  and  thus  impregnate  the  water 
below.  As  a  general  rule,  soft  and  pure  waters  act  upon  lead, 
and  hard  waters  do  not ;  but  a  water  must  not  be  condemned  as 
dangerous  because  it  is  soft,  nor  approved  as  safe  because  it  is 
hard.  In  reference  to  some  soft  waters,  the  chemical  action  soon 
ceases  ;  while  in  others  it  appears  to  continue  unchanged  so  long 
as  there  is  any  metal  under  free  exposure  to  air ;  but  this  rule  is 
not  so  fixed  as  to  dispense  with  the  necessity  of  a  special  exami- 
nation in  each  case  (ante,  p.  508).  The  variable  intermixture 
and  proportion  of  salts  and  gases  contained  in  natural  waters 
render  it  impossible  to  state,  a  priori,  what  will  be  the  results  of 
experiment. 

When  a  water  continues  to  act  powerfully  on  lead  and  iron, 
and  there  arc  no  means  of  changing  the  supply,  it  would  be 
proper  to  substitute  well-tinned  pipe,  glass,  or  earthenware,  for 
lead.    A  cistern  of  slate  should  also  be  substituted  for  one  of 
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lead.  For  drinking  purposes,  the  water  should  always  be  filtered 
through  a  bed  of  sand.  These  rules  should  be  adopted  when 
there  is  a  tendency  to  act  upon  lead,  whether  the  water  be  soft 
or  hard. 

Poisoning  of  Cattle  by  Lead.  —  Medical  evidence  has  of 
late  years  been  required  in  cases  in  which  damages  have  been 
claimed  for  alleged  loss  of  cattle  by  reason  of  the  vicinity  of 
lead-works.  I  have  elsewhere  referred  to  two  cases  (ante,  p. 
58,)  —  one  in  which  a  mare  died  from  drinking  at  a  stream  into 
which  carbonate  of  lead  was  discharged  from  certain  lead-works. 
Dr.  Wilson  conducted  the  examination  in  this  case  :  the  cause 
of  death  was  clearly  traced  to  lead,  and  a  quantity  of  this  metal 
was  separated  from  the  organs.  Lead  was  found  in  the  water 
of  the  stream,  and  in  the  vegetables  growing  on  the  soil.  (Ed. 
Monthly  Journal,  1852,  vol.  xiv.  p.  386.)  In  the  case  of  Ste- 
phens v.  Barwell  (Wells  Aut.  Assizes,  1855),  it  was  alleged  on 
the  part  of  the  plaintiff  that  a  large  number  of  sheep  and  cattle 
had  been  destroyed  by  fumes  of  lead  escaping  from  a  chimney 
on  the  defendant's  works.  The  case  involved  this  curious 
point,  —  namely,  admitting  the  sheep  and  cattle  to  have  been 
destroyed  by  lead  (of  which  there  was  not  much  doubt,  at  least 
in  some  instances),  whether  the  lead  was  deposited  on  the 
herbage  from  the  defendant's  chimney,  or  taken  up  by  the 
plants  from  the  soil,  and  incorporated  with  their  tissues.  Mr. 
Brande  and  I  were  required  to  examine  the  defendant's  flue, 
and  found,  from  its  enormous  length  (upwards  of  2000  feet), 
and  the  constant  cooling  and  washing  of  the  vapours  which  tra- 
versed it  with  a  large  quantity  of  water,  that  every  reasonable  pre- 
caution had  been  taken  to  prevent  their  escape.  In  going  over 
the  plaintiffs  ground,  we  could  not  perceive  on  the  herbage,  far 
or  near,  the  slightest  appearance  of  a  deposit  of  white  lead,  or  of 
lead  in  any  form.  From  the  local  position  of  the  chimney,  and  the 
contiguous  hills  of  the  Mendip,  it  also  appeared  quite  impossible 
that  the  heavy  vapours,  if  any,  of  carbonate  of  lead,  could  have  been 
deposited  so  as  to  have  destroyed  the  cattle  at  one  spot  where  some 
were  said  to  have  pastured.  It  turned  out,  on  further  inquiry,  that 
at  five  or  six  miles'  distance,  and  in  various  directions  across  the 
Mendip,  quite  remote  from  the  defendant's  chimney,  animals 
had  been  known  to  die  occasionally  from  lead-poisoning  ;  or,  to 
use  the  local  term,  from  being  "  moindered."  We  also  found  that 
sheep  and  cattle  had  died  from  lead-poisoning  on  and  around  the 
spot  then  complained  of,  before  the  defendant's  works  had  been 
erected ;  and  that  there  was  no  relation,  either  in  time  or  distance, 
between  the  working  of  the  lead-ore  and  the  deaths  of  these  cattle. 
This  led  us  to  examine  the  soil,  herbage,  and  water  of  the  plain- 
tiff's fields  in  which  the  animals  were  stated  to  have  been  poisoned. 
The  result  was,  that  the  soil  of  some  of  the  fields  in  which  the 
cattle  had  pastured  consisted  of  the  disintegrated  slag  of  ancient 
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lead- works  loosely  mixed  with  surface  mould  ;  the  proportion  of 
lead,  as  mixed  silicate  and  carbonate  of  lead,  varied  from  1*6 
to  2-4  per  cent.  The  herbage  of  all  kinds  growing  in  these 
fields,  consisting  of  grass,  weeds,  furze,  thistles,  and  shrubs, 
although  their  growth  was  unaffected,  yielded  a  quantity  of  lead 
in  their  ashes.  The  examination  of  the  water  of  a  pond  and 
brook  from  which  the  plaintiff's  cattle  drank,  showed  that, 
although  the  water  itself  contained  no  lead  dissolved,  the  fine 
sedimentary  matter  mechanically  diffused  through  it  consisted 
of  silicate  of  lead  with  a  small  proportion  of  carbonate  and  a 
small  quantity  of  arsenic.  The  fine  dust,  or  sediment  of  a  drain 
leading  directly  to  this  cattle-pond  yielded  on  analysis  0'43  grains 
per  cent,  of  metallic  lead.  The  ancient  slag  with  which  the  roads 
about  the  plaintiff's  farm  were  repaired  contained  9  per  cent,  of 
lead  and  a  quantity  of  arsenic,  estimated  at  from  half  a  grain  to 
a  grain  in  the  pound.  The  whole  drainage  of  these  roads  passed 
into  a  pond  used  by  the  plaintiff  for  watering  his  cattle. 

Considering  that  it  was  a  novel  and  important  question  to 
determine  whether  plants  could  take  up  lead  from  a  lead  soil 
and  thus  render  herbage  poisonous,  we  brought  to  London  a 
quantity  of  earth  taken  from  four  of  the  plaintiff's  fields,  in 
which  the  greater  number  of  his  sheep  and  cattle  were  reported 
to  have  died.  Mustard  and  cress  seeds  were  sown  in  these  four 
samples  of  the  Mendip  leaden  soil;  and,  for  a  comparative  experi- 
ment, in  a  sample  of  ordinary  garden -mould.  In  about  eight  days, 
the  crops  were  carefully  cut,  without  interfering  with  the  earth,  and 
submitted  by  Mr.  Brande  and  myself  to  a  chemical  examination. 
We  first  satisfied  ourselves  that  there  was  no  lead  on  the  outside 
of  the  plants  by  washing  them  in  pure  diluted  acetic  acid  and  test- 
ing the  washings.  The  vegetable  matterwas  then  dried  and  burnt, 
and  lead  in  well-marked  quantity  was  found  in  the  ashes.  The 
plants  grown  on  the  London  mould  did  not  yield  lead  either  on  the 
outside  or  inside.  Samples  of  grass  of  the  plaintiff's  fields  on 
which  the  animals  pastured  were  now  examined  by  a  lens. 
There  were  no  stains  of  white  lead,  such  as  would  be  deposited 
from  a  flue,  but  a  brownish-coloured,  loosely  adhering  powder, 
easily  brushed  off,  and  obviously  a  part  of  the  dust  of  the  soil  in 
which  the  grass  grew.  The  acetic  acid  washings  of  this  grass 
yielded  lead  ;  and  after  the  whole  of  the  lead  had  been  thus 
removed  from  the  surface,  a  quantity  of  the  grass  was  dried  and 
burnt.  The  ashes  gave  a  residue  of  lead  in  notable  proportion. 
One  sample  of  grass  from  a  field  belonging  to  the  plaintiff,  ga- 
thered and  given  by  himself  to  defendant,  yielded  lead  in  the 
ashes  only ;  there  was  no  lead  obtained  from  the  washings  of 
the  outside.  It  was  thus  conclusively  proved  :  —  1.  That  plants 
growing  on  this  leaden  soil  took  up  lead  into  their  tissues,  and 
that  a  portion  of  the  lead  found  in  the  herbage  of  the  plain- 
tiff's fields  had  been  thus  imbibed  from  the  soil.    (See  paper 
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by  Dr.  Wilson,  Ed.  Monthly  Journal,  1852,  vol.  xiv.  p.  386.) 
2.  That  the  outside  of  the  herbage  presented  no  appearance 
of  white  deposit  of  carbonate  of  lead,  but  merely  the  brown  dust 
of  the  leaden  soil.  3.  That  the  sedimentary  matter  in  the  pond 
and  brook  from  which  the  cattle  drank,  consisted  of  the  finely 
powdered  iead-slag  of  the  district  combined  with  traces  of  arsenic. 

The  evidence  given  at  the  trial  showed  that  sheep  and  cattle 
belonging  to  plaintiff  had  died  from  lead-poison ;  and  Mr. 
Herapath  was  called  to  prove  that  the  sole  source  of  that  lead- 
poison  was  the  flue  of  the  defendant's  works.  In  answer  to 
questions  in  cross-examination,  he  stated,  however,  that  he  had 
not  analysed  the  earth  on  the  plaintiff's  grounds,  as  that  was  no 
part  of  his  case.  He  had  analysed  the  lead-slag  of  the  district, 
but  had  not  looked  for  arsenic  in  it.  He  had  never  found  lead 
in  the  ashes  of  plants,  but  he  had  never  examined  for  lead  the 
ashes  of  plants  growing  on  a  leaden  soil.  Although  he  had 
made  no  experiments  on  the  subject,  he  did  not  believe  that 
growing  plants  would  take  up  lead  from  the  soil  and  deposit  this 
metal  in  their  tissues.  As  a  chemist,  he  undertook  to  say  it 
was  impossible  to  determine  whether  lead  was  in  the  substance 
as  well  as  on  the  surface  of  a  plant.  In  this  case,  although  he 
had  made  no  trial  to  detect  it  in  the  tissues  of  the  plants,  he  be- 
lieved that  it  was  entirely  upon  the  surface,  and  deposited  on 
them  exclusively  from  the  defendant's  works.  The  plaintiff's 
pond  and  brook  water  contained  no  lead  in  a  dissolved  form  : 
but  he  had  not  examined  the  sediment,  although  the  animals 
might  drink  the  water  in  a  turbid  state  ! 

As  a  proof  that  white  lead  from  the  flue  was  deposited  on  the 
surrounding  vegetables,  a  branch  of  a  tree  was  produced  in  Court, 
the  whole  surface  of  which  presented  numerous  white  spots  or 
stains,  such  as  might  have  resulted  from  dipping  it  into  the 
washings  of  white  lead  in  water.  That  this  had  been  the  mode 
in  which  the  stains  were  produced  was  rendered  highly  probable 
among  other  matters,  by  the  curious  fact,  that  the  cut  surface  of 
the  branch  presented  in  the  fresh  wood  similar  white  stains  ! 
This  branch  was  very  judiciously  not  produced  in  the  evidence, 
although  brought  into  Court  apparently  for  that  purpose. 

The  case  was  met  on  the  part  of  the  defendant  by  the  state- 
ment, that  cattle  had  died  from  lead-poisoning  on  this  farm 
before  the  works  were  in  operation;  that  they  had  died  from 
the  same  cause  in  spots  remote  from  these  works,  wherever  the 
pasture  of  the  district  happened  to  be  over  lead-slag,  so  that  some 
localities  had  acquired  an  evil  name  from  this  circumstance,  and 
the  pasturing  of  cattle  in  such  places  had  been  avoided :  that 
there  was  a  sufficient  cause  of  lead-poisoning  in  the  herbage 
grown  on  the  soil,  which  abounded  in  lead,  and  in  the  water 
which  the  cattle  drank;  and  there  was  a  total  absence  of  proof 
of  any  deposit  of  lead  on  the  surrounding  vegetation.  Upon 
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this  statement,  and  without  any  evidence  being  called  for,  an 
arrangement  was  made  between  the  parties. 

This  case  shows  that  a  charge  of  poisoning  cattle  may  be 
plausibly  made,  and  even  apparently  sustained  by  pseudo- 
scientific  evidence,  when  a  proper  examination  of  the  facts  may 
lead  to  the  conclusion  that  the  charge  is  wholly  unfounded  or 
unproved.  As  an  "expert,"  and  well  acquainted  with  this 
locality,  Mr.  Herapath  might  have  analysed  the  soil  of  the  fields, 
and  have  tested  by  experiment  the  question, — whether  growing 
plants  would  or  would  not  imbibe  lead  from  the  earth,  instead 
of  denying  a  fact  on  which  he  had  had  no  experience.  Such  an 
analysis  was  in  every  respect  necessary,  not  merely  for  the  sake 
of  public  justice,  but,  if  the  claim  for  damages  were  well- 
founded,  for  the  interest  of  the  client  who  retained  him.  In  his 
evidence  he  stated  that  he  had  analysed  the  slag  of  the  district, 
and  he  found  it  to  contain  36  per  cent,  of  carbonate  of  lead, 
the  compound  which  he  charged  the  defendant  with  diffusing 
over  the  plaintiff's  grounds.  This  same  slag  was  plainly 
visible  in  the  plaintiff's  fields,  and  the  result  of  an  analysis 
might  have  been  unfortunate  for  his  client's  claim.  Supposing, 
however,  that  he  had  analysed  the  mould  of  the  field,  and  found 
no  lead,  it  would  have  been  a  strong  point  in  favour  of  his 
client.  He  also  stated  in  his  evidence,  that  he  had  examined  the 
waters  of  the  plaintiff's  pond  and  brook,  and  found  no  lead 
dissolved  in  them;  but  he  did  not  examine  the  sediment,  although 
he  very  well  knew  that  cattle  do  not  drink  filtered  water,  and 
that  a  fine  lead  sediment  diffused  through  water  may  be  just  as 
poisonous  to  cattle  as  lead  in  a  state  of  solution !  The  result  of  this 
analysis  would  have  probably  been  highly  inconvenient  to  the 
plaintiff's  interests.  In  reference  to  the  examination  of  three  or 
four  dead  animals,  he  stated  that  he  had  found  no  lead  in  the  liver  ! 
He  believed  they  were  poisoned  in  dry  weather  by  drawing  the 
lead-dust  through  their  nostrils  into  the  lungs  while  pasturing, 
and  in  wet  weather  the  lead  would  pass  with  the  food  into  the 
stomach!  He  did  not,  however,  find  any  powder  or  dust  in  the 
lungs.  He  confined  his  analysis  to  an  examination  of  the  outside 
of  the  plants  only:  he  did  not  examine  the  tissues  of  the  grass, 
as  acids  would  act  upon  and  destroy  them!  He  believed  that 
the  lead  was  on  the  outside  of  the  grass,  and  had  been  there 
deposited  from  the  defendant's  flue. 

Such  was  the  evidence  upon  which  it  was  attempted  to  base 
the  plaintiff's  claim.  It  will  be  perceived  that  the  case  ad- 
mirably admitted  of  that  sophistical  application  of  scientific  facts 
which  is  sometimes  apparent  in  a  bad  or  weak  cause.  Two 
propositions  arc  laid  before  a  jury,  —  one  is  proved,  the 
other  not, —  and  the  jury  are  invited  to  accept  proof  of  one  as 
proof  of  both  !  The  cattle  had  died  of  lead-poison,  but  it  was 
studiously  kept  from  the  knowledge  of  the  jury  that  the  plaintiff 
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had.  a  store  of  lead-poison  on  his  premises,  which  would  account 
for  their  deaths.  This  case  might  suggest  many  comments 
regarding  the  reception  of  scientific  evidence  when  made  a 
matter  of  business;  but  all  will  agree  that  this  plan  of  carrying 
a  chemical  analysis  only  so  far  as  it  may  serve  the  cause  of  a 
plaintiff  or  defendant,  is  most  damaging  to  the  cause  of  science 
and  to  the  credit  of  scientific  witnesses. 

Sometimes  this  form  of  poisoning  is  purely  accidental.  Dr. 
Gordon,  of  Aberdeen,  lost  seven  head  of  fine  cattle,  which  were 
grazing  in  a  field.  On  opening  the  stomachs,  white  lead  was 
found  therein.  The  deaths  were  here  traced  to  some  refuse  paint 
or  white  lead,  which  had  been  carelessly  left  about  as  waste. 
The  sudden  deaths  of  animals  may  be  frequently  due  to  a  cause 
of  this  nature,  and  suspicion  fall  unjustly  upon  parties  who  have 
the  care  of  them.  Poisonous  materials  of  this  kind  should  be 
effectually  disposed  of,  and  not  thrown  into  ash-pits  or  on  waste 
land. 


CHAPTER  30. 

COPPER  EFFECTS  PRODUCED  BY  THE  METAL  AND  ITS  ALLOYS. 

BLUB  VITRIOL  VERDIGRIS   AND  OTHER  SALTS.  SYMPTOMS. 

CHRONIC  POISONING.  EFFECTS  OF  EXTERNAL  APPLICATION" 
  APPEARANCES  AFTER  DEATH    FATAL  DOSE    TREAT- 
MENT.    CHEMICAL  ANALYSIS  TESTS.      COPPER  IN  ORGANIC 

LIQUIDS  IN  THE  TISSUES  —  IN  THE  SOIL  OF  CEMETERIES  — 

IN  ARTICLES  OF  FOOD. 

General  Bemarks.  —  Copper  itself  is  said  to  be  destitute  of 
poisonous  properties  ;  but  it  would  appear  that  when  alloyed 
with  other  metals  and  reduced  to  a  finely  pulverulent  state,  it 
may  act  as  a  poison.  A  singular  instance  of  this  kind  is  on 
record.  The  printing  in  gold,  as  it  is  termed,  is  performed  by 
means  of  a  species  of  brass  or  copper  alloy.  The  letters  are 
printed  with  a  mixture  of  size  and  gamboge ;  and  the  copper 
alloy,  reduced  to  such  a  fine  state  of  division  that  it  floats  in  the 
i  atmosphere  in  an  impalpable  dust,  is  then  brushed  over  the 
surface.  A  boy  employed  in  this  occupation  was,  on  the  third 
day,  seized  with  vomiting  of  a  green-coloured  fluid,  heat  and 
constriction  of  the  gullet,  pain  in  the  stomach,  loss  of  appetite 
and  rest,  and  a  severe  itching  in  all  those  parts  which  were 
covered  with  hair.  These  on  examination  were  found  to  be  of 
a  deep  green  colour.  The  boy  soon  recovered.  About  twelve 
other  persons,  employed  in  the  same  work,  suffered  from  similar 
symptoms;  but  this  did  not  prevent  them  from  continuing  the 
work.    The  poison  in  this  case  probably  entered  the  system 
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through  the  lungs  and  skin.  This  peculiar  effect  of  finely-divided 
copper  in  giving  a  green  tint  to  those  parts  covered  with  hair  is 
mentioned  by  Dr.  Falconer  in  his  Essay  on  the  Poison  of  Copper 
(p.  42),  published  in  1774. 

An  alloy  of  copper,  made  to  resemble  gold,  is  largely  used  in 
the  ornamenting  of  gingerbread  and  confectionery.  I  am  not 
aware  of  any  accident  having  occurred  from  its  being  thus  eaten: 
but  it  is  a  noxious  practice,  and  in  France  is  especially  pro- 
hibited, under  a  penalty,  by  police  regulations.  (Journal  de 
Chimie,  Fevrier  1847.)  This  alloy  is  easily  known  from  gold 
by  its  entire  solubility  in  nitric  acid,  with  which  it  forms  a 
greenish-coloured  solution  of  nitrate  of  copper.  When  metallic 
copper  is  swallowed,  colicky  pains  and  other  symptoms  some- 
times follow  in  consequence  of  the  metal  becoming  partially 
oxidised  and  dissolved.  The  experimental  researches  of  M. 
Leportier  show  that  the  pure  metal  is  not  poisonous  (Ann. 
d'Hyg.  1840,  ii.  99);  but  it  may  cause  death  as  a  mechanical 
irritant.    (See  ante,  p.  1 1.) 

Copper  coins  when  swallowed  may  produce  a  certain  amount 
of  poisonous  salt  from  the  action  of  the  alkaline  chlorides  in  the 
stomach  ;  but  the  great  danger  to  be  apprehended  in  these  cases 
is  that  they  are  liable  to  cause  death  by  a  mechanical  action. 
(See  case  ante,  p.  15.) 

All  the  salts  of  copper  are  poisonous.  The  two  most  com- 
monly known  are  the  sulphate,  blue  vitriol,  blue  stone,  and  the 
subacetate  or  verdigris.  These  substances  have  been  frequently 
taken  and  administered  in  large  doses  for  the  purpose  of  suicide 
and  in  attempts  at  abortion  and  murder.  In  the  latter  case  the 
attempt  has  been  immediately  discovered,  owing  to  the  strong 
metallic  taste  as  well  as  colour  possessed  by  the  salts.  The  taste 
would  in  general  render  it  impossible  that  a  poisonous  dose  of 
blue  vitriol  or  verdigris  should  be  taken  unknowingly.  With 
the  exception  of  the  wilful  use  of  these  salts,  poisoning  by  copper 
is  commonly  the  accidental  result  of  the  use  of  this  metal  for 
culinary  purposes. 

Symptoms.  Acute  Poisoning. — Poisoning  by  copper  may  be 
divided  into  the  acute  and  chronic  forms.  Cases  of  acute  poi- 
soning from  blue  vitriol  or  verdigris  are  occasionally  met  with; 
— but  the  symptoms  have  nearly  the  same  character  and  course 
in  reference  to  these  and  all  the  other  compounds  of  copper,  if  we 
except  the  arsenite,  which  has  been  already  considered  among 
the  arsenical  poisons  (ante,  p.  430).  When  the  sulphate  is  taken 
in  doses  of  half  an  ounce  or  upwards,  a  strong  metallic  taste  is 
perceived  in  the  mouth,  —  there  is  constriction  in  the  throat  and 
gullet,  with  griping  or  colicky  pains  in  the  stomach  and  bowels, 
increased  flow  of  saliva,  nausea  and  vomiting.  Blue  vitriol 
is  a  powerful  emetic,  and  vomiting  is  rapidly  excited  by  it. 
The  abdomen  is  distended,  the  pain  in  this  cavity  is  increased 
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I  [  by  pressure,  and  not  relieved  by  vomiting,  and  tbere  is  purging 
'  with  tenesmus.    The  vomited  liquids  have  a  blueish  or  greenish 

!  colour,  and  the  discharges  by  the  bowels  are  sometimes  greenish, 
bloody-looking,  or  dark-coloured.    These  symptoms  commence 

I  generally  in  a  few  minutes  after  the  poison  has  been  taken,  and 
are  fully  developed  within  one  or  two  hours.  Jaundice  and 
suppression  of  urine  have  been  observed  in  some  cases.  The 
above-mentioned  symptoms  are  chiefly  connected  with  the 
irritant  effects  of  the  salt  of  copper  on  the  stomach  and  bowels. 
When  the  poison  has  been  absorbed  another  set  of  symptoms, 
indicative  of  an  action  on  the  brain  and  nervous  system,  are 
witnessed.  There  is  hurried  and  difficult  breathing,  with  a 
small  quick  pulse,  great  weakness,  intense  thirst,  cold  perspira- 
tion and  coldness  of  the  limbs,  headache,  giddiness,  stupor, 

!  coma,  tetanic  or  other  convulsions,  followed  by  paralysis  of 
motion  or  sensation  in  the  limbs.  The  patient  gradually  sinks 
and  dies  exhausted  in  a  few  hours  or  days.  In  some  cases  the 
symptoms  assume  at  once  an  entirely  nervous  character :  there 
are  severe  headache,  great  depression,  restlessness,  trembling  of 
the  limbs,  cramps,  coldness  of  the  surface,  small  irregular  pulse, 

I  dilatation  of  the  pupils,  with  stupor,  coma,  tetanus  or  paralysis. 
These  symptoms  are,  however,  commonly  preceded  by  vomiting, 

J    purging,  and  colicky  pains  in  the  abdomen. 

Dr.  Percival  met  with  a  case  in  which  violent  convulsions 

:    were  produced  in  a  girl  by  a  dose  of  two  drachms  of  sulphate  of 

|  copper.  A  woman  who  had  taken  five  drachms  presented  after 
thirty-six  hours  the  following  symptoms:  small  pulse,  contracted 
features,  general  uneasiness  and  suppression  of  urine.  She 
recovered  in  ten  days  after  she  had  taken  the  poison  (Journal  de 
Chimie,  1847,  331).  A  woman,  aet.  32,  swallowed  seven  drachms 
of  the  sulphate  mixed  with  three  drachms  of  sulphate  of  iron. 
The  symptoms  of  irritation  set  in  with  sickness,  and  continued 
for  twenty-four  hours,  when  she  fell  into  a  state  of  stupor. 
Some  hours  after  this  she  was  found  on  her  knees  retching  and 
vomiting  a  yellowish  liquid,  and  complaining  of  pain  in  the 
stomach.  Any  liquid  that  she  took  was  rejected.  In  twenty- 
four  hours  purging  came  on  :  the  evacuations  were  black  and 

'  yellow  in  colour,  and  of  the  consistency  of  thin  gruel :  she  com- 
plained of  great  thirst  and  constriction  of  the  throat,  severe  pain 
in  the  stomach  and  bowels,  intense  headache  and  tremblings  of 
greater  or  less  duration  ;  the  vomiting  and  purging  continued 
until  the  close  of  the  second  day,  when  the  sickness  abated. 
On  the  morning  of  the  third  day,  she  was  so  weak  that  she  had 
not  strength  to  sit  up  in  bed  :  pain  in  the  bowels  and  extreme 
thirst  were  the  most  prominent  symptoms  ;  and  the  evacuations 
were  black  and  watery.  (The  blackness  was  probably  due  to 
the  presence  of  a  salt  of  iron.)  A  little  brandy  was  then  admi- 
nistered to  her, — a  greenish-coloured  liquid  was  observed  to  flow 
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from  her  mouth,  and  she  died  about  seventy-two  hours  after 
taking  the  poison,  without  a  convulsion,  twitching,  or  sign  of 
pain.  (Lancet,  August  30,  1856,  p.  248.)  In  1836,  a  gir£ 
sixteen  months  old,  put  some  pieces  of  blue-stone,  which  were 
given  to  her  to  play  with,  into  her  mouth.  In  a  quarter  of  an 
hour  she  was  observed  to  vomit  a  blueish-green- coloured  matter 
with  pieces  of  the  sulphate  of  copper  in  it.  The  skin  was  alter- 
nately cold  and  hot,  but  there  was  neither  purging  nor  con- 
vulsions ;  the  child  became  insensible  before  death.  She  died  in 
four  hours  from  the  taking  of  the  poison.  These  facts  are  suffi- 
cient to  show  that  the  sulphate  of  copper,  although  it  is  fre- 
quently taken  in  large  doses  without  producing  serious  sym- 
ptoms, should  be  ranked  among  poisons.  (See  ante,  p.  5  ;  also, 
Casper's  Viertcljahrschrift,  October  1857,  p.  228.) 

In  forming  an  opinion  from  the  green  colour  of  the  vomited 
matters  in  alleged  cases  of  poisoning  by  copper,  the  practitioner 
must  remember  that  a  morbid  state  of  the  bile  may  give  a  most 
vivid  copper-green  colour  to  liquids  thrown  from  the  stomach. 
I  have  seen  this  in  a  recent  case,  and  from  the  intensity  and 
persistency  of  the  green  colour,  poisoning  was  suspected.  A 
slight  chemical  examination  will  show  whether  the  colour  is 
owing  to  bile  or  to  a  cupreous  poison.  (See  post,  Analysis.) 

Verdigris  produces  symptoms  somewhat  similar  to  those  caused 
by  the  sulphate  of  copper.  There  is  a  strong  styptic  metallic 
taste,  with  a  sense  of  constriction  in  the  throat,  followed  by 
severe  colicky  pains, —vomiting  of  a  green-coloured  liquid, 
purging,  and  tenesmus.  In  a  case  reported  by  Fyl,  a  woman  who 
took  two  ounces  of  verdigris  died  in  three  days:l-in  addition  to 
the  symptoms  above  described,  there  were  convulsions  and  pa- 
ralysis before  death.  Niemann  relates  that  a  female,  a3t.  24, 
swallowed  half  an  ounce  of  verdigris,  and  died  under  symptoms 
of  violent  gastric  irritation  in  sixty  hours.  (Taschenbuch,  458.) 
In  consequence  of  the  great  uncertainty  of  its  operation,  this 
compound  is  not  employed  as  a  medicine. 

A  case  of  poisoning  by  this  substance,  in  which  the  svmptoms 
were  accurately  observed,  is  reported  in  the  Edinburgh  Medical 
and  Surgical  Journal  for  July  1844.  A  woman,  a3t.  28,  swal- 
lowed a  large  dose  of  verdigris.  She  was  soon  afterwards  seized 
witn  great  anxiety,  vomiting,  acute  pains  and  swelling  of  the 
abdomen,  sensation  of  burning  heat  in  the  throat,  coldness,  and 
severe  cramp  in  the  extremities,  a  labouring  pulse,  swelling  of 
the  lace,  with  the  eyes  sparkling.  An  emetic  brought  away 
some  half-digested  food,  without  any  traces  of  poison.  The 
next  morning  there  was  pain  in  swallowing,  swelling  of  the 
throat,  the  abdomen  distended  and  painful  on  the  least  pressure, 
the  countenance  heavy,  the  face  flushed,  and  the  pulse  oppressed. 
About  two  pounds  of  a  distinctly-greenish  fluid,  with  some 
blood,  were  thrown  off  the  stomach.    The  symptoms  became 
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aggravated  ;  the  face  and  eyelids  swollen  and  red,  the  eyes 
prominent,  the  abdomen  drawn  in,  and  the  rectum  irritable  and 
painful.  On  the  second  day  there  was  a  tendency  to  coma,  the 
face  was  pale,  the  lips  swollen,  the  gums  ulcerated,  and  there 
was  an  abundant  discharge  of  viscid  saliva.  Purging  took 
place  for  the  first  time  since  the  poison  was  taken  ;  and  acetate 
of  copper  was  detected  in  the  discharges  in  pretty  large  quantity. 
There  were  several  spasmodic  fits.  On  the  third  day  some  viscid 
glairy  matter,  of  a  greenish  colour  and  tinged  with  blood,  was 
vomited,  and  the  spasms  continued.  On  the  fourth  day  bleeding 
from  the  nose  with  general  cramps  came  on,  and  the  urine  was 
suppressed.  There  was  coldness  of  the  surface  with  convulsions. 
After  the  lapse  of  about  a  week  the  patient  still  had  vomitings 
of  greenish  glairy  matters,  with  uneasiness  in  the  abdomen  ; 
but  from  this  date  she  gradually  recovered. 

The  subc/doride  or  oxycldoride  has  thus  given  rise  to  accidental 
poisoning.  It  is  also  used  as  a  pigment.  The  following  is  a 
case  of  poisoning  by  it.  A  boy  between  two  and  three  years  of 
age  swallowed  part  of  a  small  cake  of  green  water-colour,  such 
as  is  sold  in  the  colour-boxes  for  children.  Very  soon  afterwards 
he  was  attacked  with  vomiting  and  coldness  of  the  extremities. 
Notwithstanding  the  exhibition  of  an  antimonial  emetic,  the 
symptoms  continued  to  become  aggravated,  and  the  child  died. 
(Henke's  Zcitschrift  der  S.  A.  i.  188,  1844.)  This  compound 
of  copper  is  often  formed  in  culinary  utensils,  and  may  then 
give  rise  to  accidents,  when  food  containing  common  salt  has 
been  prepared  in  the  copper  vessel  without  proper  precautions. 
(See  Journal  de  Pharmacie,  Juin  1845,  471.)  Prof.  Barzellotti 
relates  an  instance  in  which  he  himself  narrowly  escaped  par- 
taking of  the  poisonous  food.  At  a  monastery  near  Sienna  the 
monks  were  one  day,  soon  after  dinner,  seized  with  violent 
symptoms  of  irritant  poisoning.  They  suffered  chiefly  from 
severe  pain  in  the  abdomen,  nausea,  difficulty  of  passing  urine, 
spasms  of  the  muscles,  and  trembling  of  the  limbs.  Those  who 
were  affected  with  vomiting  and  purging  were  speedily  relieved  ; 
but  others,  who  had  no  evacuations,  suffered  from  giddiness, 
headache,  intense  thirst,  and  an  unpleasant  metallic  taste  in  the 
mouth.  Remedies  were  applied,  and  they  all  eventually  re- 
covered. It  appeared,  on  inquiry,  that  the  monks  were  in  the 
habit  of  keeping  their  salt-fish  in  a  copper  vessel,  in  which  it  was 
dressed  for  a  second  day's  meal.  This  vessel  was  badly  tinned; 
and  when  the  fish  was  examined,  it  was  observed  to  be  covered 
with  a  green  jelly,  and  the  sides  of  the  vessel  with  which  the  fish 
was  in  contact,  had  a  green  colour.  The  cause  of  the  symptoms 
was  no  longer  doubtful:  —  subchloride  of  copper  had  been  here 
formed  by  the  action  of  the  salt  on  the  metal.  (Quest,  di  Med. 
Leg.  tomo  ii.  p.  185.)  Several  cases  of  a  similar  kind  are 
reported  by  Orhla,  i.  619. 
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CHRONIC  POISONING  BY  COPPER. 


A  case  of  poisoning  by  the  carbonate  of  copper  occurred  to 
M.  Desgranges,  of  Bordeaux.  A  man  died  in  about  six  hours, 
as  it  was  supposed  from  the  effects  of  an  unknown  quantity  of 
this  poison  which  he  had  taken.  When  first  seen  he  was  in- 
sensible ;  he  had  sustained  some  violence  from  a  fall,  and  there 
was  great  coldness  of  the  extremities.  There  was  neither  vomit- 
ing, purging,  nor  pain  in  the  abdomen  on  pressure.  (Med.  Gaz. 
xxxi.  495.) 

Chronic  poisoning  by  copper. — When  the  symptoms  of  acute 
poisoning  have  passed  away,  when  the  cupreous  salt  has  been 
taken  for  a  long  period  in  small  doses,  or  the  person  has  been 
exposed  to  emanations  from  copper  salts,  or  alloys,  other  effects 
are  manifested.  The  most  prominent  after-effects  are  excessive 
irritability  of  the  alimentary  canal,  attended  with  frequent  dispo- 
sition to  vomit, — colic,  purging,  and  tenesmus  :  and  there  is  at  the 
same  time  loss  of  appetite,  alternations  of  cold  and  heat,  great 
prostration  of  strength,  with  emaciation,  tremors  of  the  limbs, 
and  occasionally  paralysis.  There  is  a  coppery  or  metallic  taste 
in  the  mouth,  increased  thirst,  hot  skin,  with  a  small  frequent 
irregular  pulse.  After  a  few  days,  there  is  tenderness  with  dis- 
tension of  the  abdomen,  and  colicky  pains  of  a  severe  kind,  with 
symptoms  resembling  those  of  dysentery;  the  evacuations  are  of 
a  greenish  colour  and  mixed  with  mucus  and  blood.  There  is 
jaundice,  with  some  of  the  nervous  symptoms  already  described 
under  the  head  of  acute  poisoning.  The  patient  sometimes  dies 
from  fever  and  exhaustion.  (For  a  further  account  of  the  symp- 
toms and  those  which  accompany  copper-colic,  see  Booker,  Ver- 
giftungen,  1857,  p.  42.) 

One  of  the  most  satisfactory  accounts  of  chronic  or  slow- 
poisoning  by  copper,  has  been  published  by  Dr.  Moore.  It 
occurred  from  want  of  cleanliness  in  the  use  of  culinary  utensils, 
and  it  shows  that  without  great  circumspection,  a  medical  man 
may  be  completely  deceived  respecting  the  origin  of  the  malady 
affecting  many  persons  simultaneously.  On  the  return  of  the 
Indian  Coolie  emigrants  from  Guiana  to  Calcutta,  a  kind  of 
acute  idiopathic  dysentery  made  its  appearance  in  the  ship,  and  it 
was  at  iirst  referred  to  bad  water,  change  of  climate,  and  other 
causes.  Dr.  Moore  examined  the  copper-plates  on  which  the  fish, 
rice,  and  ghee  (butter),  eaten  by  the  natives,  was  cooked,  and 
found  the  surface  was  coated  by  a  green  composition  which,  when 
scraped  off  and  examined,  proved  to  be  a  mixture  of  chloride  and 
sulphate  (?)  of  copper.  The  cause  of  the  disease  was  then  appa- 
rent. A  few  hours  after  taking  the  meal,  the  patients  complained 
of  violent  pains  and  cramps  in  the  stomach  and  lower  bowels,  and 
there  was  constant  vomiting  of  greenish  and  yellowish-green 
bile.  When  this  was  not  ejected  from  the  stomach,  their  suffer- 
ings from  dry  retching  were  most  severe  :  and  the  feeling  of  con- 
striction in  the  lower  part  of  the  chest  and  along  the  course  of 
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the  gullet  was  still  more  distressing1.  Every  twenty  minutes 
there  was  an  attempt  to  evacuate  the  bowels,  but  no  feculent 
matter  was  discharged  :  blood  in  small  quantities,  slimy  mu- 
cous stools,  tinged  with  blood,  shreds  of  lymph,  and  frothy 
ash-coloured  secretions,  were  passed  from  the  rectum  without 
affording  the  patients  the  slightest  relief.  Pressure  over  the 
abdomen,  especially  in  the  pit  of  the  stomach,  and  in  one  case,  over 
the  arch  of  the  colon,  caused  severe  pain.  There  were  griping 
pains  in  the  loins  and  sacrum,  at  the  navel,  and  in  the  iliac 
region,  with  tenesmus  and  a  burning  sensation  at  the  anus.  In 
the  commencement  of  the  attack,  there  was  acute  fever,  pungent 
heat  of  the  skin,  headache,  urgent  thirst,  loss  of  appetite,  pro- 
stration of  strength,  furred  and  clammy  tongue,  foul  taste  in  the 
mouth,  with  a  rapid,  small  and  wiry  pulse.  In  the  more  severe 
cases,  there  was  great  depression  of  the  vital  powers,  the  pulse 
exceedingly  rapid  and  weak,  the  skin  cold,  extremities  benumbed; 
the  secretion  of  urine  was  in  a  few  instances  suppressed,  in 
others  the  urine  was  retained  in  the  bladder.  The  symptoms  in 
most  instances  subsided  in  eight  or  ten  days  under  the  free  use 
of  emetics  and  castor  oil ;  in  others  a  long  time  elapsed  before 
the  mucous  discharges  from  the  alimentary  canal  and  the  tenes- 
mus abated, — the  disease  assuming  all  the  characters  of  chronic 
dysentery.  One  man  was  subsequently  attacked  with  symptoms 
of"  chronic  poisoning  in  an  aggravated  form,  from  neglect  in  the 
use  of  a  copper-vessel,  and  sank  under  the  attack.  (Lancet, 
April  11,  1846,  p.  414.) 

French  pathologists  have  described  a  copper- colic  to  Avhich 
workers  in  this  metal  are  liable,  owing,  as  it  is  supposed,  to 
the  inhalation  of  the  fine  dust  of  copper  or  its  oxide.  Accord- 
ing to  Orfila,  it  is  in  some  respects  analogous  to  lead-colic,  but 
it  differs  from  it  in  being  accompanied  by  a  greater  degree  of 
irritation  in  the  stomach  and  bowels.  (Toxicologic,  i.  912.) 
The  existence  of  this  as  an  independent  form  of  colic  has  been 
denied  by  some  authorities.  (Annales  d'Hygiene,  1847,  i.  392  ; 
and  Avril  1858,  p.  328.  Casper's  Vierteljahrschrift,  1852,  i.  p. 
79  ;  1855,  ii.  p.  222;  1856,  ii.  p.  41  ;  and  1857,  ii.  p.  228.) 
There  is,  however,  sufficient  evidence  to  establish  the  existence 
of  this  form  of  copper  poisoning.  Dr.  Corrigan,  who  has  given 
some  attention  to  this  subject,  has  arrived  at  the  following  con- 
clusions :  —  1.  Copper  will  act  as  a  slow  poison,  by  absorption, 
undermining  the  constitution,  producing  emaciation,  catarrh, 
and  loss  of  strength,  and  leaving  the  system  in  a  state  little  capa- 
ble of  resisting  the  ordinary  exciting  causes  of  many  diseases. 
2.  The  symptoms,  although  not  acute,  are  well  marked  : — they  are 
emaciation,  a  cachectic  appearance,  loss  of  muscular  strength, 
colicky  pains,  cough,  without  physical  signs  to  account  for  it, 
and  the  peculiar  characteristic  signs  of  retraction  of  the  gums,  with 
a  purple,  not  a  blue  edge.    3.  In  none  of  the  cases  detailed, 
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although  there  was  muscular  debility,  was  there  either  acute 
colic  with  constipation,  or  the  local  paralysis  that  so  often  results 
from  the  poison  of  lead  ;  —  and  the  colour  of  the  gums  was  quite 
distinct  from  that  produced  by  lead.  4.  Copper,  in  chronic 
poisoning,  seems  to  exert  its  deleterious  influence  mainly  on  the 
nutritive  functions,  or  assimilation,  including  absorption  and 
secretion,  while  lead  acts  energetically  on  the  nervous  system 
of  both  organic  and  animal  life,  exhibited  in  its  action  on  the 
former  by  producing  obstinate  constipation,  and  on  the  latter  by 
the  violent  pains  of  lead  colic,  as  well  as  by  the  production  of  a 
peculiar  form  of  paralysis.  (Dublin  Hospital  Gazette  for  Sept. 
1854  ;  Lancet,  Jan.  1855.) 

Effects  of  external  application.  —  The  salts  of  copper  are 
capable  of  acting  locally,  and  if  applied  to  a  wounded  or  ulce- 
rated surface,  they  may  become  absorbed,  and  thus  affect  the 
system.  Sulphate  of  copper  is  occasionally  used  as  an  escha- 
rotic.  The  solution  of  this  salt,  after  frequent  contact,  hardens 
the  unbroken  skin,  discolours  it,  and  impairs  its  sensibility. 
Orfila  found  that  two  drachms  of  acetate  of  copper,  finely  pow- 
dered, when  introduced  beneath  the  cellular  membrane  of  the 
neck  of  a  large  dog,  caused  death  in  five  days.  In  another  ex- 
periment, the  same  dose  applied  to  the  cellular  tissue  of  the 
thigh,  killed  the  animal  in  thirty  hours  (i.  618).  Violent 
phlegmonous  inflammation  is  sometimes  occasioned  by  small 
quantities  of  the  salts  of  copper  becoming  introduced  into  the 
system  through  wounded  or  abraded  surfaces.  Mr.  Stafford 
met  with  a  case  in  which  a  woman  pricked  her  thumb  with  a 
pin.  She  afterwards  scoured  out  a  dirty  copper,  and  her  thumb 
immediately  swelled  to  double  its  natural  size.  The  whole  hand 
and  arm  became  much  swollen  and  inflamed,  and  extensive 
abscesses  formed  :  the  patient  also  suffered  from  fever,  from 
which  she  slowly  recovered.  A  second  case  occurred  to  the 
sanv;  gentleman,  in  which  severe  symptoms  followed  a  puncture 
produced  by  corroded  copper  wire.  (Med.  Gaz.  xxxv.  828.) 
In  these  cases  the  poisonous  salt  may  be  the  carbonate,  sub- 
acetate,  or  subchloride,  —  most  commonly  the  former.  It  is 
probable  that  the  severity  of  the  symptoms  may  be  in  some 
instances  ascribed  to  peculiarity  of  constitution, — the  very 
small  quantity  of  the  salt  of  copper  which  can  be  absorbed, 
scarcely  sufficing  to  account  for  them. 

Appearances  after  Death.— In  acute  poisoning  by  the  salts 
of  copper,  the  mucous  membrane  of  the  stomach  and  intestines  has 
been  more  or  less  thickened  and  inflamed  in  the  few  fatal  cases 
which  have  been  hitherto  examined  :  the  membrane  has  been  also 
found  eroded  and  softened  in  poisoning  by  verdigris.  The  gullet 
has  presented  an  inflammatory  appearance.  In  a  case  of  poisoning 
by  verdigris,  quoted  by  Orfila,  the  stomach  was  inflamed  and 
thickened,  especially  towards  the  pylorus  (the  intestinal  open- 
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.ing),  the  orifice  of  which,  from  the  general  thickening,  was 
almost  obliterated.  The  small  intestines  were  throughout  in- 
flamed, and  perforation  had  taken  place,  so  that  part  of  the 
green  liquid  was  effused  into  the  abdomen.  The  large  intestines 
were  distended  in  some  parts,  and  contracted  in  others,  and  the 
rectum  was  ulcerated  on  its  inner  surface.  (Toxicologic,  i.  623.) 
In  some  cases  the  intestines  have  been  found  highly  inflamed, 
perforated,  and  even  in  a  gangrenous  state.  The  lining  mem- 
brane of  the  alimentary  canal  has  throughout  presented  a  deep 
green  colour,  owing  to  small  particles  of  verdigris  adhering  to 
it.  It  has  been  said  that  this  is  an  uncertain  character  of  poi- 
soning by  copper ;  since  a  morbid  state  of  the  bile  often  gives  a 
similar  colour  to  the  mucous  membrane  of  the  stomach  and 
duodenum.  This  objection  cannot  apply  when  the  green  colour 
is  found  in  the  gullet,  and  throughout  the  intestines  :  and,  under 
any  circumstances,  the  evidence  from  the  presence  of  a  green 
colour  would  amount  to  nothing  in  the  judgment  of  a  prudent 
witness,  unless  copper  were  freely  detected  in  the  parts  so 
coloured.  It  is  well  to  remember,  that  the  green  stain,  if 
due  to  copper,  would  be  turned  blue  by  ammonia.  The  liver, 
stomach,  and  kidneys  have  been  found  congested.  In  the  case  of 
a  child  poisoned  by  the  subchloride  (see  ante,  p.  519),  there  was 
nothing  to  indicate  especially  the  action  of  an  irritant  poison,  if 
we  except  a  slight  congestion  in  the  cerebral  vessels.  The  child, 
it  appears,  had  swallowed  about  a  scruple  of  the  green  colour. 
It  was  remarkable  that  there  was  not  the  least  sign  of  irritation 
or  inflammation  in  the  alimentary  canal.  Death  was  ascribed  to 
the  exhaustion  resulting  from  violent  vomiting ;  and  to  a  con- 
gestion of  blood  in  the  brain  thereby  produced. 

In  the  fatal  case  of  poisoning  by  the  carbonate  (ante,  p.  520), 
the  mucous  membrane  of  the  gullet  and  stomach  was  covered 
with  the  green-coloured  compound.  The  larger  end  of  the  sto- 
mach was  reddened  and  corroded  in  patches.  The  mucous 
membrane  of  the  intestines  as  well  as  the  fluid  contained  in  them 
was  of  a  green  colour. 

The  appearances  presented  in  fatal  cases  of  chronic  poi- 
soning by  copper  are  well  indicated  in  one  of  those  which 
occurred  to  Dr.  Moore  (ante,  p.  519).  The  mucous  membrane 
of  the  lower  part  of  the  gullet,  and  that  of  the  stomach  between 
the  two  orifices,  was  the  seat  of  extensive  and  deep-seated  inflam- 
mation. The  shades  of  red  varied  from  a  bright  vermilion  or 
scarlet  to  a  deep  red  or  violet  colour.  The  patches  of  a  dark 
red  or  brownish  colour  were  comparatively  small  and  circum- 
scribed, situated  in  general  beneath  the  mucous  membrane  of 
the  under  surface  of  the  stomach.  The  membrane  in  these 
situations  was  softened,  pulpy  but  not  excoriated,  and  free  from 
the  appearance  of  having  sloughed.  At  the  lesser  opening  the 
membrane  was  intensely  inflamed,  glistening,  and  tumid  from  a 
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quantity  of  serous  fluid  deposited  beneath  the  submucous  cellu- 
lar tissue.  The  mucous  membrane  of  the  duodenum  and  small 
intestines  was  also  inflamed  in  irregular  patches  ;  and  there  were 
traces  of  inflammation  in  the  large  intestines,  including  the  rec- 
tum. Eight  ounces  of  a  saffron-coloured  fluid  were  found  in  the 
peritoneal  cavity,  and  on  the  peritoneal  surface  of  the  intestines 
there  Avere  numerous  minute  spots  of  inflammatory  redness. 
There  was  no  effusion  of  lymph  or  other  sign  of  peritoneal 
inflammation.    (Lancet,  April  11,  1846,  414.) 

Fatal  Dose. — As  the  fatal  cases  of  acute  poisoning  by  copper 
have  been  but  few,  it  is  impossible  to  assign,  with  any  accuracy, 
the  fatal  dose  of  the  salts  of  this  poison.  Five  drachms  of  the 
sulphate  have  been  taken  without  causing  death  ;  and,  on  the 
whole,  the  use  of  this  mineral  appears  to  be  more  dangerous 
when  taken  for  some  time  in  small  doses,  than  when  a  large 
quantity  is  swallowed  at  once.  One  of  the  earliest  effects  on  the 
stomach  is  the  ejection  of  the  substance  by  vomiting.  Bocker 
assigns  the  fatal  dose  at  from  one  to  two  ounces  of  verdigris,  or 
blue  vitriol  ;  but  seven  drachms  have  destroyed  the  life  of  an 
adult.  A  quantity  of  subchloride,  equivalent  to  a  scruple,  or 
twenty  grains,  proved  fatal  to  a  child  (ante,  p.  519)  ;  and  one  of 
the  most  rapidly  fatal  cases  was  that  of  a  child,  which  died  in 
four  hours  from  taking  an  unknown  quantity  of  blue  vitriol.  In 
Reg.  v.  Smith  (Monmouth  Lent  Assizes,  1856),  prisoner  was 
charged  with  administering  blue  vitriol  to  the  prosecutor.  It 
was  proved  that  he  had  put  some  crystals  of  blue  vitriol  into  a 
bottle  of  cider,  and  the  prosecutor  suffered  from  symptoms  of 
irritation  by  reason  of  his  having  taken  a  portion.  The  fatal 
dose  was  here  made  a  subject  of  inquiry,  and  the  medical  wit- 
ness replied,  "  Half  the  quantity  found  in  the  bottle  ;"  although 
it  is  not  stated  what  quantity  was  found  therein.  The  prisoner 
was  acquitted,  on  the  ground,  apparently,  that  he  did  not  know 
that  blue-stone  was  a  "deadly"  poison  !  The  medicinal  dose  of 
sulphate  of  copper,  as  a  tonic,  is  from  one  to  three  or  four 
grains  ;  and  as  an  emetic,  from  five  to  fifteen  grains.  No  other 
preparation  of  copper  is  commonly  used  as  an  internal  medicine 
in  this  country. 

Treatment. — In  general  there  is  violent  vomiting, — the  salts 
of  copper  acting  powerfully  as  emetics.  The  efforts  of  the  sto- 
mach should  he  promoted  by  the  free  use  of  warm  water,  milk, 
barley-water,  or  any  mucilaginous  drink,  and  the  employment  of 
the  stomach-pump.  This  instrument  is  of  little  service  when  the 
poison  has  been  taken,  as  it  generally  is,  in  coarse  powder. 
Various  antidotes  have  been  proposed.  Sugar  was  formerly 
strongly  recommended,  on  the  principle  that  it  had  the  property 
of  reducing  the  salts  of  copper  to  the  state  of  insoluble  and  inert 
red  oxide ;  but  this  is  only  under  very  peculiar  circumstances, 
not  likely  to  be  met  with  in  the  stomach.    (Ann.  d'Hyg.  1833, 
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ii.  207.)  M.  Postel  is  still  inclined  to  regard  it  as  an  antidote,, 
although  it  seems  that  animals  to  which  he  administered  it  died  ; 
hut  not  so  rapidly  as  when  the  poison  was  allowed  to  act  by 
itself !  Albumen  is  well  known  to  form  an  insoluble  compound 
with  oxide  of  copper,  provided  the  albumen  be  in  very  large 
excess  ;  for  the  albuminate  of  copper  is  easily  dissolved  by  an 
excess  of  the  solution  of  sulphate  ;  and  the  albuminate  maybe 
itself  a  poison  :  still  it  may  reduce  the  activity  of  the  soluble  salts  of 
copper,  and  thus  it  is  advisable  to  administer  albumen  both  of 
the  yolk  and  white  of  egg,  conjointly  with  the  other  means 
recommended.  There  is  no  objection  to  the  administration  of 
brown  sugar,  or  honey,  dissolved  in  albumen,  to  aid  the  chemical 
change,  or  a  mixture  of  reduced  iron  and  albumen.  On  the 
insoluble  salts  these  antidotes  have  no  action.  Dr.  Edwards, 
some  years  since,  recommended  the  use  of  iron  filings  for  pre- 
cipitating the  copper,  and  Bouchardat  has  since  recommended 
"reduced  iron  ;"  but  the  action  in  this  case  is  slow,  and  is  imme- 
diately arrested  by  the  iron  becoming  enveloped  by  a  thin  film 
of  copper.  If  the  iron  even  precipitated  all  the  copper  in  the 
metallic  state,  sulphate  of  iron  would  be  formed  in  the  stomach, 
and  this  is  itself  an  irritant.  Bouchardat  has  also  recommended 
the  use  of  the  hydrated  persulphuret  of  iron,  on  chemical  princi- 
ples.   Castor  oil,  or  emollient  injections,  may  be  used. 

CHEMICAL  ANALYSIS. 

The  salts  of  copper  are  generally  known  by  their  colour  : 
whether  in  the  solid  state  or  in  solution,  they  are  either  blue  or 
green.  The  salts  of  one  other  metal  are  also  of  a  green  colour 
— namely,  nickel ;  but  there  are  striking  chemical  differences 
between  the  salts  of  this  metal  and  those  of  copper.  There  are 
three  soluble  salts  of  copper  ;  two  of  these  are  blue,  the  sulphate 
and  nitrate, — and  one  green,  the  chloride.  The  salt  should  be 
dissolved  in  water,  diluted,  and  the  following  tests  may  be  then 
applied.  The  insoluble  salts  may  be  dissolved  in  a  diluted  acid, 
and  then  tested.  The  solutions  of  the  cupreous  salts  generally 
have  an  acid  reaction.  The  tests  for  the  oxide  of  copper  are  : — 
1.  Solution  of  ammonia.  This  produces  a  blueish-white  precipi- 
tate, soluble  in  an  excess  of  the  test,  forming  a  deep  violet-blue 
solution.  2.  Ferrocyanide  of  potassium,  a  rich  claret-red  pre- 
cipitate. If  the  quantity  of  copper  be  small,  the  liquid  acquires 
merely  a  light  red-brown  colour  ;  if  large,  the  precipitate  is  of  a 
gelatinous  consistency.  The  ferrocyanide  of  potassium  will  act 
on  the  violet-blue  solution  produced  by  ammonia,  provided  an 
acid  is  previously  added  (sulphuric)  to  neutralise  the  ammonia. 
One  portion  of  liquid  may  thus  be  examined  by  the  two  tests. 
3.  Sulphuretted  hydrogen  gas,  or  hydrosulphuret  of  ammonia, 
gives  a  deep  chocolate-brown  precipitate  ;  or,  if  the  copper  be  in 
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small  proportion,  merely  a  brown  colour,  either  in  neutral  or  acid 
solutions.  4.  A  slip  of  polished  iron  (a  common  needle),  sus- 
pended by  a  thread  in  the  liquid,  is  speedily  coated  with  a  layer 
of  copper,  even  when  the  salt  is  in  small  proportion.  When 
much  diluted,  a  drop  of  diluted  sulphuric  acid  may  be  added, 
and  the  iron  allowed  to  remain  some  hours  or  days.  The  iron 
will  be  slo,wly  removed,  and  a  hollow  cylinder  of  metallic  copper 
will  remain.  This  may  be  dissolved  in  diluted  nitric  acid,  and 
tested  with  the  foregoing  tests  ;  or  the  needle  coated  with  copper 
may  be  immersed  in  a  solution  of  ammonia  and  exposed  to  air. 
The  liquid  then  becomes  slowly  blue,  and  the  nature  of  the 
metal  is  thus  clearly  established.  Half  a  grain  of  sulphate  of 
copper  dissolved  in  sixteen  ounces  of  water,  may  be  thus  easily 
detected.  It  was  proposed  by  Orfila  to  substitute  phosphorus 
for  polished  iron.  This  substance  most  effectually  separates 
metallic  copper  from  its  salts,  but  it  is  not  so  convenient  for 
use  as  iron . 

5.  The  galvanic  test — If  a  few  drops  of  the  copper  solution  be 
placed  on  platina  foil,  slightly  acidulated  with  a  diluted  acid, 
and  the  platina  be  then  touched  through  the  solution  with  a  thin 
slip  of  zinc,  —  metallic  copper  of  its  well-known  red  colour,  is 
immediately  deposited  on  the  platina.  Zinc  and  platina  wires 
twisted  round  each  other  may  be  immersed  in  the  liquid,  and 
allowed  to  stand  some  hours,  when  the  proportion  of  copper  is 
small.  Under  these  circumstances,  there  is  merely  a  reddish- 
brown  stain  on  the  platina ;  but  a  blue  liquid  is  formed  by 
pouring  on  it  ammonia,  or  it  may  be  dissolved  by  nitric  acid, 
and  tested  by  1  and  2.  By  these  tests  it  is  easy  to  detect  the 
250th  part  of  a  grain,  or  even  less. 

There  are  no  objections  to  the  inferences  from  these  tests  when 
taken  together  ;  but  if  reliance  be  placed  on  one  or  two  only, 
the  analyst  may  fall  into  an  error.  Thus,  ammonia  produces  in 
a  salt  of  nickel  a  colour  somewhat  similar  to  that  produced  in 
a  salt  of  copper ;  but  ferrocyanide  of  potassium  precipitates  a 
salt  of  nickel  of  a  pea-green  colour — a  reaction  very  different 
from  that  produced  on  a  salt  of  copper.  The  persalts  of  ura- 
nium give  with  the  ferrocyanide  of  potassium  a  deep  red  colour, 
which,  in  a  diluted  state,  might  be  mistaken  for  the  effect 
produced  by  copper  ;  but  ammonia  gives  a  yellow  precipitate 
in  a  persalt  of  uranium,  and  sulphuretted  hydrogen  and  hydro- 
sulphuret  of  ammonia  give  a  yellow-brown  precipitate  of  per- 
sulphuret  of  uranium.  The  colour  of  the  copper-precipitate 
approaches  a  dark  crimson  ;  that  of  uranium,  a  blood-red. 
When  ammonia  is  added  to  the  uranium  precipitate,  it  is  de- 
stroyed, and  a  yellow  deposit  of  oxide  of  uranium  takes  place 
in  the  liquid  :  when  added  to  the  ferrocyanide  of  copper,  the 
liquid  acquires  a  blueish-green  colour.  To  the  action  of  the 
third  test,  when  taken  by  itself,  there  are  many  objections ; 
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I  but  these  are  entirely  removed  by  the  application  of  the  other 
tests.    The  action  of  iron,  and  of  zinc  with  platina,  is  peculiar. 

Blue  vitriol  is  soluble  in  four  parts  of  cold  and  two  of  boil- 
ing water,  and  is  easily  obtained  in  well-defined  rhombic 

\  crystals  by  evaporating  a  small  quantity  of  the  solution  on  a, 
slip  of  glass.    Nitrate  of  baryta  added  to  the  solution  indicates 

i  the  presence  of  sulphuric  acid. 

|  There  are  several  varieties  of  verdigris,  some  of  which  are 
blue,  and  others  green.  It  is  partially  soluble  in  water;  but 
readily  when  this  is  acidulated  with  acetic  or  muriatic  acid. 
If  a  portion  of  the  powder  be  heated  in  a  reduction-tube,  a 
film  of  metallic  copper  is  produced,  and  acetic  acid  vapour 

^escapes.  Acetic  acid  is,  however,  readily  discovered  by  boil- 
ing the  powder  in  diluted  sulphuric  acid. 

The  insoluble  or  partially  soluble  salts  of  copper,  which  may 

(give  rise  to  questions  of  poisoning,  are  the  subchloride  and 
Carbonate.  They  possess  these  common  characters, —  that,  1, 
when  rubbed  on  a  steel  spatula  with  a  few  drops  of  diluted 
sulphuric  acid,  metallic  copper  is  abundantly  precipitated  on 
the  iron;  —  and,  2,  when  treated  with  a  strong  solution  of 

lammonia,  they  acquire  a  rich  violet-blue  colour.  They  are  both 
dissolved  by  acids, — the  carbonate  with  effervescence. 

|  Copper  in  organic  liquids. — The  oxide  of  copper  is  liable  to 
be  precipitated  by  certain  organic  principles,  as  albumen,  fibrin, 

i  and  mucous  membrane ;  but  some  of  these  organic  compounds 
are  easily  dissolved  by  acids,  or  even  by  an  excess  of  the  solu- 
tion of  cupreous  salt.  A  portion  at  least  of  the  salt  of  copper 
is,  therefore,  commonly  held  dissolved.    In  such  cases  there  is 

I  one  peculiar  character  possessed  by  these  liquids  —  i.e.  they 
have  a  decidedly  green  colour  even  when  the  copper  salt  is  in 
a  far  less  than  poisonous  proportion. 

Separation  by  iron. — We  first  filter  the  liquid  through  tow, 

[  calico,  or  paper,  and  save  the  insoluble  portions  for  a  separate 
operation.     We  may  use  as  a  trial-test  either  a  needle,  zinc 

f  with  platina,  or  add  to  it  a  portion  of  oxalic  acid.  The  last  gives 
a  blueish-white  precipitate  only  when  the  copper  is  dissolved 
in  moderately  large  quantity,  and  the  liquid  is  not  very  acid. 
If  the  needle  be  not  coated  with  copper  in  the  course  of  a 

[  few  hours,  it  is  certain  that  there  is  no  detectable  quantity  of 
the  poison  present  in  the  liquid.  The  process  by  iron  will 
give  a  good  result  notwithstanding  the  presence  of  a  large  quan- 

;  tity  of  organic  matter  and  in  spite  of  great  dilution  ;  by  it  a  very 

j  small  quantity  of  a  salt  of  copper  may  be  easily  discovered  in 

[  tea,  coffee,  porter,  or  gruel,  provided  we  take  care  to  acidu- 
late the  liquid  slightly  with  diluted  sulphuric  acid  before  in- 

1  troducing  the  polished  needle.  The  following  is  the  result  of 
an  experiment: — One-third  of  a  grain  of  sulphate  of  copper 
dissolved  in  water,  and  mixed  with  four  ounces  of  thick  gruel 
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(  =  l-6000th  part)  gave  a  distinct  deposit  of  copper  on  a  needle 
in  twenty-four  hours.  Instead  of  a  needle,  a  coil  of  the  finest 
bright  iron  wire  may  be  used.  "When  the  quantity  of  copper  is 
small,  the  red  colour  of  the  deposited  metal  is  not  always  per- 
ceptible :  it  appears  brown  or  black,  and  the  deposit  may  be 
obscured  by  its  being  mixed  with  some  oxide  of  iron.  When 
we  are  in  doubt  about  the  nature  of  the  deposit,  the  iron  wire 
should  be  well  washed,  and  then  placed  in  a  small  quantity  of 
solution  of  ammonia  and  exposed  to  air.  The  liquid  will  soon 
acquire  a  blue  colour  if  any  metallic  copper  is  present.  By  this 
method  a  grain  of  sulphate  of  copper  diffused  in  sixteen  ounces 
of  a  decoction  of  sarsaparilla  and  water,  was  easily  detected  in  a 
few  hours,  although  the  cupreous  deposit  was  not  rendered  per- 
ceptible on  the  iron  by  its  red  colour ! 

Separation  as  a  sulphur et — If  the  copper  salt  be  present  in 
large  quantity,  any  of  the  trial-tests  will  indicate  it  immediately. 
We  destroy  the  viscidity  of  the  liquid  by  diluting  it  if  neces- 
sary, and  pass  into  it  a  current  of  sulphuretted  hydrogen  gas  in 
order  to  precipitate  all  the  copper  in  the  state  of  sulphuret.  The 
black  sulphuret  may  be  collected,  washed,  dried,  and  then  boiled 
in  equal  parts  of  nitric  acid  and  water  for  a  quarter  of  an  hour. 
Nitrate  and  sulphate  of  copper  are  produced  and  dissolved  —  a 
fact  indicated  by  the  liquid  acquiring  a  rich  blue  colour  ;  and 
some  sulphur  is  at  the  same  time  separated.  This  liquid,  when 
filtered  and  diluted,  will  give  the  usual  reactions  with  the  tests 
for  copper. 

Separation  by  platina. — The  following  is  an  expeditious  and 
simple  method  of  obtaining  copper  from  organic  liquids.  Hav- 
ing filtered  the  liquid,  let  a  portion  of  it  be  placed  in  a  clean 
platina  capsule  or  crucible.  A  few  drops  of  diluted  sulphuric 
acid  are  added,  and  a  slip  of  zinc  foil  is  then  introduced. 
"Wherever  the  platina  is  touched  by  the  zinc,  metallic  copper  is 
deposited  ;  and  after  having  in  this  way  coated  the  platina  cap- 
sule, the  surplus  liquid  may  be  poured  off  and  the  capsule  well 
washed  out.  A  few  drops  of  nitric  acid,  with  a  small  quantity 
of  water,  may  be  used  to  dissolve  the  deposit  of  metallic  copper ; 
and  by  evaporating  the  acid  liquid  and  re-dissolving  the  residue 
in  water,  a  pure  solution  of  nitrate  of  copper  is  obtained,  giving 
the  usual  blue  colour  with  ammonia ;  and,  when  this  blue  liquid 
is  slightly  acidulated  with  diluted  sulphuric  acid,  it  gives  a  red 
colour  with  ferrocyanide  of  potassium.  Copper,  in  moderate 
quantity,  may  be  thus  easily  separated  from  milk,  gruel,  porter, 
or  the  most  complex  organic  liquids. 

Detection  of  copper  in  the  tissues.  Absorption  and  deposition. — 
Copper,  like  other  metallic  poisons,  is  absorbed  and  deposited 
in  the  tissues.  It  has  been  discovered  in  the  blood,  organs,  and 
secretions,  when  its  salts  have  been  taken.  Orfilahas  found  the 
metal  in  the  lungs,  heart,  liver,  spleen,  and  kidneys  of  animals 
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poisoned  by  it ;  but  he  could  discover  no  traces  of  it  in  the  blood 
or  urine,  although  it  must  undoubtedly  be  conveyed  into  the 
blood.  M.  Flandin  asserts  that  copper  is  not  found  in  the 
heart  and  kidneys.  (Des  Poisons,  i.  569.)  Wibmer,  accord- 
ing to  Sobcrnheirn,  detected  copper  in  the  liver  of  a  dog  to 
which  he  had  for  several  weeks  given  small  doses  of  the  sul- 
phate. Absorbed  copper  is  most  easily  detected  in  the  liver. 
About  two  ounces  of  this  organ  have  been  found  sufficient  for 
the  experiment.  MM.  Danger  and  Flandin  have  stated  that 
in  cases  of  poisoning,  copper  may  be  detected  more  readily 
in  the  bronchial  secretion  than  in  the  urine.  (Ann.  d'Hyg. 
1843,  452;  ante,  p.  57.)  In  a  case  of  poisoning  by  the  car- 
bonate (ante,  p.  520),  copper  was  found  in  the  urine,  but  not  in 
the  blood.    (Med.  Gaz.  vol.  xxxi.  p.  495.) 

There  may  be  no  poisonous  salt  of  copper  dissolved  in  the  or- 
ganic liquid  subjected  to  analysis, — a  fact  commonly  indicated  by 
the  entire  want  of  action  on  polished  iron.  The  oxide  of  copper 
may  be  intimately  combined  with  some  organic  principles,  or  even 
with  the  mucous  membrane  of  the  stomach  itself,  and  exist  only 
in  an  insoluble  form.  It  will  then  be  necessary  to  cut  up  these  sub- 
stances, which  commonly  have  a  green  or  blue  colour,  and  boil 
them  for  an  hour  in  water  containing  one-sixth  part  of  strong 
nitric  acid.  The  acid  liquid  should  be  filtered,  and  evaporated 
to  dryness ;  and  if  much  organic  matter  be  present,  this  should 
be  destroyed  by  re-digesting  it  in  strong  nitric  acid,  and  again 
evaporating  to  dryness.  Pure  chlorate  of  potash  may  be  used 
with  the  nitric  acid,  to  aid  in  the  entire  destruction  of  organic 
matter.  Water  will  now  dissolve  out  of  the  dried  residue  any 
copper  as  nitrate  which  may  have  been  taken  up  by  the  nitric 
acid.  Copper  may  be  also  extracted  by  carbonization  with 
sulphuric  acid,  or  by  entirely  decomposing  the  tissue  by  nitro- 
muriatic  acid.  The  organic  matter  may  be  simply  dried,  and 
then  calcined  in  a  platina  crucible.  The  ash  may  be  digested  in 
a  small  quantity  of  strong  hydro- chloric  acid,  and  the  acid  liquid 
diluted,  filtered,  and  evaporated,  to  get  rid  of  the  excess  of  acid. 
A  piece  of  bright  iron  wire  may  be  kept  immersed  for  a  few 
hours,  and  occasionally  examined: — a  red  film  upon  the  surface 
will  indicate  copper.  If  the  liquid  be  too  acid,  the  iron  will 
be  attacked  and  dissolved,  and  the  object  of  the  experiment 
frustrated. 

It  has  been  objected  to  the  process  of  calcination,  that  copper 
is  contained  as  a  natural  constituent  in  most  of  the  organs  of  the 
body,  and  the  term  normal  copper  has  been  applied  to  it.  Accord- 
ing to  Sarzeau,this  metal  is  also  present  in  the  incinerated  residue 
of  sugar,  coffee,  madder,  wheat-flour,  and  cheese.  Blood,  milk, 
and  other  liquids  of  the  body,  in  cases  where  no  poisonous  salt 
of  copper  has  been  taken,  are  also  said  to  have  yielded  it.  One 
chemist  made  a  mixture  of  eggs,  some  strong  coffee,  and  bread 
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and  butter  ;  he  dried  and  incinerated  the  mass,  and  detected 
copper  in  the  residue  !  The  metal  is  said  to  have  been  found  in 
bread,  beef,  and'  mustard.  Thus,  then,  according  to  this  view, 
copper  exists  naturally,  not  only  in  the  organs  of  the  human 
body,  but  likewise  in  some  of  the  most  common  articles  of  food. 
It  is,  however,  very  probable  that  copper  may,  in  some  of  these 
cases,  have  been  introduced  accidentally  during  the  analysis,  and 
thus  have  led  to  an  erroneous  inference,  especially  as  it  was  only 
found  in  infinitesimal  traces.  Dr.  Christison  could  not  detect 
any  portion  of  the  metal  in  the  animal  fluids  ;  and  in  some  ex- 
periments on  large  quantities  of  oatmeal  and  bread,  I  did  not 
detect  the  smallest  portion  of  copper,  although  the  tests  answered 
perfectly  when  a  cupreous  salt  was  purposely  added  in  minute 
proportion.  MM.  Danger  and  Flandin  arrived  at  the  same  re- 
sults, i.  e.  that  neither  copper  nor  lead  enter  into  the  composition 
of  the  healthy  human  body  or  of  the  food  of  man  ;  and  that 
where  they  are  said  to  have  been  detected,  their  presence  must 
be  ascribed  to  their  adventitious  introduction  in  articles  of  food, 
or  during  the  analysis.  The  question  is  of  some  interest  in  toxi- 
cology, for  it  has  been  already  brought  forward  as  an  objection 
to  medical  evidence.  In  August  1843,  M.  Barse  communicated 
to  the  Academy  of  Sciences  the  results  of  some  analyses  made 
on  the  bodies  of  two  subjects  taken  from  the  hospitals  of  Paris. 
They  had  died  from  ordinary  disease.  M.  Barse  states  that  he 
detected  copper  and  lead  in  both  subjects.  In  September  1843, 
M.  Rossignon,  of  Lyons,  addressed  a  note  to  the  Academy  of 
Sciences,  on  copper  as  it  exists  in  the  organic  tissues  of  many 
vegetables  and  animals.  M.  Rossignon  states  that  he  detected 
copper  in  all  his  experiments  on  the  human  body  :  he  found  it 
in  the  blood  and  muscular  fibre  of  man,  in  the  tissues  of  many 
domestic  animals  (the  dog),  and  in  the  common  vegetables  used 
as  food.  The  gelatin  used  as  soup  at  the  hospital  of  St.  Louis 
yielded  0"03  per  cent,  of  pure  copper.  Common  sorrel  gave  two 
per  cent,  of  neutral  oxalate  of  copper ;  chocolate  from  0*07  to 
0-5  per  cent.  The  bread  generally  used  in  Paris  gave,  in  1000 
parts  of  incinerated  residue,  from  0  05  to  0"08  of  copper  (fraudu- 
lently introduced  as  sulphate  ?).  Coffee,  chicory,  madder,  and 
sugar  yielded  traces  of  the  metal, — in  the  latter  case  mixed  with 
lead.  Barley-sugar  contained  copper  :  and  in  the  sugar  of  starch 
it  formed  four  per  cent,  by  weight  of  the  carbonised  residue. 
M.  Legrip  states,  that  1000  parts  of  liver  or  spleen  contain 
0-009  of  copper  (Bocker,  Vergiftungen,  1857,  p.  99).  These 
results  are  directly  opposed  to  those  obtained  by  MM.  Danger 
and  Flandin,  M.  Chcvallier,  M.  Chevreul,  and  others.  M.  Che- 
vallier  states,  that  he  has  sometimes  found  traces  of  copper  in 
the  non-poisoned  body,  and  at  other  times  not.  When  Orfihi 
was  required  to  repeat  his  experiments  on  the  alleged  existence 
of  normal  copper,  before  a  committee  of  eminent  chemists,  it  re- 
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quired  the  incineration  of  three  healthy  livers,  and  digestion  of 
the  ash  in  nitro-muriatic  acid,  in  order  to  procure  any  evidence 
of  the  presence  of  copper!  (Journ.  de  Chim.  Aout  1847,  p. 
434.)  Dr.  Odling  has  informed  me  that  he  has  frequently  found 
traces  of  copper  in  the  incinerated  residue  of  the  organs  of  the 
human  and  animal  body.  On  one  occasion  he  demonstrated  to 
me  its  presence  in  a  kidney.  There  had  been,  so  far  as  it  was 
known,  no  administration  of  a  salt  of  copper.  It  is  not  impro- 
bable, that  these  conflicting  results  may  be  reconciled  by  the  sup- 
position that  copper  is  occasionally  introduced  into  the  animal 
body  through  certain  articles  of  food  which  contain  it  as  impurity, 
and  it  is  thence  transferred  to  and  deposited  in  the  organs.  The 
term  "  normal "  cannot  therefore  be  properly  applied  to  copper 
so  received  ;  on  the  contrary,  it  is  an  abnormal  constituent  of 
the  body  which  has  not  undergone  the  usual  process  of  elimina- 
tion. As  an  objection  to  medical  evidence  of  poisoning,  the 
admission  of  its  occasional  presence  in  the  body  has  no  force  : — 

1.  Because  in  poisoning  by  copper,  there  would  be  very  few 
cases  in  which  the  whole  of  the  chemical  evidence  rested  on 
traces  of  the  metal  found  by  an  incineration  of  the  viscera  : — 
such  a  case  is  very  unlikely  to  occur  ;  for  chemical  evidence  is  in 
general  abundantly  afforded  by  an  analysis  of  a  portion  of  the 
poisoned  substance  swallowed,  or  of  the  contents  of  the  stomach. 

2.  If  the  only  chemical  evidence  were  that  derived  from  incine- 
ration, then  this  could  afford  no  proof  of  poisoning,  unless  that 
fact  were  already  sufficiently  made  out  by  symptoms,  appear  • 
ances,  and  moral  circumstances,  in  which  case  such  infinitesimal 
proof  might  be  easily  dispensed  with.  In  a  case  of  falsely  im- 
puted poisoning,  it  may  be  said  that  the  detection  of  copper  in 
a  particular  article  of  food,  such  as  bread,  would  lead  a  medical 
jurist  into  error,  since  the  discovery  of  this  metal  in  the  bread  might 
bear  out  the  imputation,  and  inculpate  an  innocent  person.  This 
hypothesis  does  not  appear  probable.  The  normal  copper,  said 
to  exist  in  food,  has  not  been  found  to  form,  according  to  its 
discoverers,  more  than  the  100,000th  part  of  the  food  examined: 
— if  the  imputation  of  poisoning  were  well-founded,  and  copper 
were  discovered  at  all,  the  metal  would  be  in  infinitely  larger 
proportion  than  this,  so  as  to  leave  no  doubt  of  its  actual  admix- 
ture. These  facts  furnish  an  objection,  therefore,  only  to  the 
evidence  of  those  who  rely  exclusively  on  the  infinitesimal  results 
of  a  chemical  analysis. 

It  is  not  probable  that  a  medical  jurist  would  be  required  to 
seek  for  a  cupreous  poison  in  a  body  which  had  been  so  long 
interred  that  the  remains  were  intermixed  with  the  soil.  But  it 
is  not  the  less  necessary  to  state  that,  according  to  the  researches 
of  M.  Walchner,  copper,  like  arsenic,  is  almost  universally  found 
in  ferruginous  soils,  and  in  most  kinds  of  marls  and  clays. 
Wherever  the  ores  of  iron  exist,  there  copper  will  be  found :  in 
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this  way  it  may  be  dissolved  in  water,  and  percolate  through  the 
superficial  strata.  (See  Comptes  R-ndus,  Sept.  21,  1846,  612.) 
Admitting  the  truth  of  this  observation,  a  comparative  analysis 
of  the  earth  of  the  cemetery  would  be  required  in  the  very  rare 
case  in  which  the  decomposed  remains  of  the  dead  had  become 
intermixed  with  the  soil.  M.  Walchner  simply  digested  the 
earth  in  muriatic  acid,  and  precipitated  the  copper  from  the  acid 
solution  by  a  current  of  sulphuretted  hydrogen  gas. 

Quantitative  analysis.  —  This  is  best  determined  by  con- 
verting the  salt  of  copper  to  the  state  of  black  oxide,  every  100 
parts  of  which  are  equal  to  312  of  crystallised  sulphate.  If  the 
cupreous  salt  be  precipitated  as  sulphuret,  this  may  be  trans- 
formed to  black  oxide  by  digestion  in  nitric  acid,  and  subsequent 
incineration,  or  by  boiling  the  salt  of  copper  with  an  excess  of 
solution  of  potash. 

Copper  in  articles  of  food. — The  medico-legal  history 
of  poisoning  by  copper  Avould  be  incomplete  without  some  re- 
marks on  the  action  of  certain  articles  of  food  on  this  metal 
when  used  for  culinary  purposes.  This  is  not  an  unfrequent 
form  of  accidental  poisoning.  The  symptoms  are  those  of 
chronic  poisoning  elsewhere  described  (p.  520). 

Water. — Water  does  not  appear  to  have  any  marked  action 
on  this  metal  when  the  surface  is  clean.  On  exposing  clean  me- 
tallic copper  in  contact  with  distilled  water  and  air  for  a  period 
of  forty-three  days,  the  water  was  clear,  without  colour,  taste,  or 
smell,  and  the  copper  bright  and  unchanged  as  when  first  im- 
mersed. The  tests  for  copper  showed  that  there  was  none  of 
the  metal  dissolved.  On  evaporating  three  ounces  to  dryness, 
however,  a  very  slight  green  sediment  (less  than  one-eighth  of  a 
grain)  was  procured,  which,  on  analysis,  was  found  to  be  car- 
bonate of  copper.  When  river  water  was  substituted,  similar 
results  were  obtained,  but  the  carbonate  of  copper  left  on  evapo- 
ration, was  in  rather  larger  quantity.  This  may  have  arisen 
from  the  presence  of  bicarbonate  of  lime.  The  contact  of 
water  with  clean  copper  vessels  is  therefore  not  likely  to  lead  to 
the  production  of  a  sufficient  quantity  of  poisonous  salt  to  affect 
health.  When  the  copper  is  corroded  or  dirty,  the  poisonous 
crust  may  become  mechanically  diffused  through  the  water,  and 
give  rise  to  chronic  poisoning.  In  water  containing  common 
salt  a  greenish  sediment  is  formed  (subchloride)  —  which  is 
quite  insoluble,  but  which  if  finely  diffused  through  the  water 
may  produce  all  the  effects  of  chronic  poisoning. 

If  the  water  contain  any  acid,  such  as  vinegar,  the  copper  is 
more  rapidly  oxidised,  and  the  liquid  acquires  a  green  colour. 
If  the  copper  vessels  be  kept  perfectly  clean,  and  the  food  pre- 
pared in  them  be  allowed  to  cool  in  other  vessels,  there  is  not  much 
risk  of  its  acquiring  a  poisonous  impregnation  :  nevertheless,  no 
acid,  saline,  fatty,  or  oily  liquid  should  be  prepared  as  an  article 
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of  food  in  a  copper  vessel.  (See  Ann.  d'Hyg.  1832,  i.  102.) 
Under  the  influence  of  heat  and  air,  a  portion  of  copper  is  dis- 
solved, and  the  oily  or  other  liquid  acquires  a  green  colour. 
The  preparation  of  fruits,  such  as  preserves,  in  copper  vessels,  is 
necessarily  attended  with  some  risk  ;  for  on  cooling,  a  green 
crust  may  be  formed  on  the  copper,  just  above  the  surface  where 
the  air  and  acid  liquid  meet.  Some  substances  appear  to  be  but 
little  liable  to  this  impregnation  : — thus,  coffee,  beer,  milk,  or 
tea  has  been  boiled  for  two  hours  together,  in  a  clean  copper 
vessel,  without  any  portion  of  the  metal  being  taken  up  by 
either  of  the  liquids.  (See  Falconer  on  the  Poison  of  Copper, 
65,  London,  1774  ;  also  Orfila,  i.  611.)  Accidental  impregnation 
is  usually  prevented  by  lining  the  copper  vessel  with  tin  ;  but 
in  large  boilers  this  plan  cannot  always  be  adopted,  —  cleanliness 
alone  is  trusted  to,  and  this  is  a  sufficient  preventive  when  pro- 
perly observed.  Dr.  Paasch  attributes  many  of  the  cases  of 
alleged  poisoning  by  the  use  of  copper  culinary  utensils  in  Gei-- 
many  to  the  effects  of  sausage  poison  (Casper's  Vierteljahrschrift, 
1852,  p.  79). 

The  fatal  effects  resulting  from  the  impregnation  of  acid  liquids 
with  copper  are  illustrated  by  the  following  accident,  which 
occurred  a  few  years  since.  A  servant-girl  at  a  farmhouse  put 
a  copper  vessel  into  a  tub,  containing  the  wash  with  which 
the  pigs  were  fed.  This  is  said  to  be  a  common  practice  in 
many  parts  of  the  country,  as  the  acidity  of  the  liquid  serves  to 
cleanse  the  copper  vessel.  A  number  of  pigs  were  fed  with 
this  wash,  and  six  of  them  died;  — their  bodies  were  examined, 
and  the  stomachs  were  found  inflamed.  Owing  to  the  ignorance 
which  prevails  on  these  matters,  soup  and  other  articles  of  food, 
such  as  acid  wine,  beer,  or  cyder,  are  often  improperly  kept  in 
copper  vessels  exposed  to  air,  and  thus  become  poisoned.  Du- 
puytren  relates  that  a  whole  family  was  poisoned  by  eating  cray- 
fish, cooked  and  allowed  to  cool  in  a  copper  vessel,  to  which 
vinegar  had  been  added.  Three  persons  died.  A  similar  case 
occurred  to  Barzellotti  (ante,  p.  519).  Severe  colic  and  vomit- 
ing have  been  caused  by  vinegar  placed  in  copper  utensils  ;  and 
copper  stop-cocks  to  vessels  containing  acid  liquids  may  give 
rise  to  similar  symptoms. 

Dr.  Moore  considers  that  the  attacks  of  cholera  and  of  acute  or 
chronic  dysentery,  under  which  Europeans  arriving  in  the  East 
Indies  so  "frequently  suffer,  are  in  many  cases  due  to  the  general 
employment  of  copper  utensils  for  culinary  purposes,  and  from 
the  want  of  cleanliness  on  the  part  of  the  native  cooks,  who  use 
butter,  salt,  and  acids,  without  removing  the  cupreous  incrusta- 
tion which  is  formed  on  the  surface  or  in  the  rims  of  the  vessel. 
Hot  butter  or  lard,  like  hot  oil,  readily  dissolves  copper,  forming 
fatty  salts  of  which  oxide  of  copper  is  the  base. 

In  the  making  of  preserved// uits  and  vegetable  pickles,  the  salts 
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of  copper  (blue  vitriol)  are  sometimes  used  for  the  purpose  of 
giving  a  rich  green  colour.  Many  of  the  green  pickles  sold  in 
shops  are  thus  impregnated  with  the  vegetable  salts  of  this 
metal,  to  which  they  owe  their  bright  grass-green  colour.  If  the 
fruit  or  pickle  be  placed  in  a  solution  of  ammonia,  and  copper 
is  present,  the  substance  is  speedily  turned  blue.  The  iron-test 
is,  however,  more  delicate.  A  needle  immersed  in  the  pickle,  or 
plunged  in  the  solid,  will  be  speedily  coated  with  copper.  The 
quantity  of  copper  contained  in  such  articles  may  not  be  suffi- 
cient to  produce  fatal  effects  ;  but  when  frequently  taken*  serious 
symptoms  of  gastric  irritation  are  sometimes  produced,  aud  in 
infants  or  children  these  may  assume  an  alarming  character.  (See 
Falconer,  87.)  A  few  years  since,  some  preserved  gooseberries 
were  sent  to  me  for  examination,  as  it  was  suspected,  from  their 
having  produced  symptoms  of  poisoning  in  a  child,  that  they 
were  contaminated  with  copper.  The  suspicion  turned  out  to  be 
correct.  The  cook  had  mixed  with  them  some  blue  vitriol  to  im- 
prove the  green  colour.  Dr.  Hassall  states  that  he  found  copper 
in  sixteen  different  samples  of  London  pickles,  and  it  was  most 
abundant  in  those  which  were  green.  (Food  and  its  Adultera- 
tions, 388.) 

Bread.  —  A  few  years  since,  a  fraudulent  practice  existed  on 
the  Continent  of  mixing  sulphate  of  copper  with  the  dough  of 
bread.  The  quantity  of  cupreous  salt  used  was  small,  but  still 
it  was  a  noxious  adulteration.  (Ann.  d'Hyg.  1830,  342  ;  1831, 
338  ;  1840,  ii.  p.  123.)  According  to  some  experimentalists,  bread 
always  contains  traces  of  copper,  which  may  be  derived  from 
the  blue  vitriol  with  which  seed  corn  is  frequently  dressed. 
(Annuaire  de  Chimie,  1S46,  p.  6S6.)  It  may  also  have  been 
introduced  accidentally  during  the  making  of  the  bread,  as 
where  copper  utensils  have  been  used  for  this  purpose.  Thus  it 
may  be  found  in  bread,  and  not  in  the  flour  from  which  the 
bread  was  made,  or  in  the  flour  and  not  in  the  corn.  MM. 
Theulen  and  Servan  having  found  copper  in  a  specimen  of 
bread,  ascertained  by  further  examination  that  copper  cylinders 
had  been  used  in  grinding  the  corn.  A  small  quantity  of  oxide 
failing  from  these  would  at  once  account  for  the  contamination 
irrespective  of  fraud.  (See  Orfila,  i.  651  ;  Galtier,  i.  607.) 
Alum,  as  well  as  salt,  is  used  in  the  making  of  bread,  and  small 
quantities  of  copper  sometimes  exist  in  these  substances.  Copper 
may  be  detected  in  the  a>hes  of  bread  by  the  process  of  incine- 
ration. 

Medicines. — Copper  may  be  occasionally  found  as  an  accidental 
ingredient  in  pills  or  extracts.  Brass  and  bell-metal  mortars 
are  used  for  the  preparation  or  mixture  of  pills  or  extracts  wi:h 
mineral  substances.  The  presence  of  a  small  quantity  of  acid 
in  the  extract  may  lead  to  the  impregnation  of  the  medicine 
with  a  trace  of  copper. 
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Accidental  poisoning  by  copper  has  occurred  from  the  use  of 
what  is  called  German  silver,  but  which  should  rather  be  called 
white  brass,  as  it  is  an  alloy  of  copper  and  zinc  with  nickel.  Some 
specimens  of  this  alloy  contain  fifty  per  cent,  by  weight  of  copper. 
The  following  case  of  poisoning  by  this  alloy  occurred  in  Paris 
in  1838.  A  lady,  afcer  haying  had  eels  for  dinner,  was  awakened 
in  the  night  by  intense  headache,  followed  by  nausea,  vomiting 
and  severe  colic.  These  symptoms  were  removed  under  proper 
treatment.  Her  physician  ascertained  that  the  eels  had  been 
cooked  with  butter  and  vinegar  in  an  earthenware  vessel,  and 
he  found  that  the  metal  spoon,  which  was  of  German  silver, 
presented  on  different  parts  greenish-coloured  spots.  Chemical 
analysis  showed  that  a  poisonous  salt  of  copper  had  been  thus  acci- 
dentally produced:  —  a  fact  proved  by  polishing  the  spoon, 
and  then  placing  it  in  a  hot  mixture  of  bread,  butter,  and  vine- 
gar. Half  an  hour  after  the  mixture  had  cooled,  green  spots 
were  perceived  on  it :  and  in  twelve  hours  the  spoon  was  cpaite 
green,  as  well  as  the  butter  in  contact  with  it.  It  is  stated  that  an 
impure  alloy  used  by  some  of  the  lower  grade  of  dentists  has 
been  so  largely  composed  of  copper,  as  to  have  affected  the 
health  of  those  who  use  the  plates  for  the  support  of  artificial 
teeth.  The  acid  and  salts  in  the  saliva  favour  the  production 
of  a  poisonous  salt  of  copper,  giving  rise  to  a  peculiar  metallic 
taste. 


CHAPTER  31. 

POISONING  BY  ANTIMONY  —  TARTAR  EMETIC  —  ITS  EFFECTS  OS 

CHILDREN  —  SYMPTOMS  ACUTE  AND  CHRONIC  POISONING  

EXTERNAL     APPLICATION  APPEARANCES     AFTER  DEATH  

FATAL  DOSE.  AND  PERIOD  OF  DEATH  —  TREATMENT  CHE- 
MICAL ANALYSIS  —  CHLORIDE  OF  ANTIMONY — POISONING  BY 
ZINC,  TIN,  SILVER,  IRON,  GOLD,  AND  BICHROMATE  OF  POTASH. 

General  remarks. — Metallic  Antimony  is  not  regarded  as  a 
poison,  but  when  respired  in  the  state  of  vapour,  it  is  stated  to 
have  produced  serious  symptoms.  A  case  of  poisoning  by  the 
vapours  of  antimony  is  reported  in  the  Edinburgh  Medical  and 
Surgical  Journal  (fv.  265).  Orfila  suggests  that  the  effects  said 
to  have  been  produced  by  this  metal  in  vapour  may  be  ascribed 
to  arsenic,  which  is  present  in  most  specimens  of  crude  antimony 
as  it  is  used  in  manufactures.  (Toxicol,  i.  504.)  Of  the  antimo- 
nial  compounds,  there  are  only  two  which  require  special  consi- 
deration, namely,  tartar  emetic  and  chloride  of  antimony. 
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TARTARIZED  ANTIMONY.     TARTAR  EMETIC.  STIBIATED 
TARTAR. 

Tartar  emetic  owes  its  poisonous  properties  to  the  oxide  of  an- 
timony, of  which  it  contains  44  per  cent.,  the  residue  being  com- 
posed of  potash,  tartaric  acid  and  water.  In  consequence  of  its 
having  been  frequently  given  to  adults  in  large  doses  without 
causing  death,  its  poisonous  properties  have  been  doubted.  This 
subject  has  already  been  fully  considered  (ante,  p.  97).  One 
reason  why  the  symptoms  are  often  so  slight  from  comparatively 
large  doses,  is  owing  to  its  possessing  such  violent  emetic  pro- 
perties. This  leads  to  the  early  expulsion  of  the  greater  part 
of  the  poison  from  the  stomach.  When  given  in  small  doses  at 
intervals  the  effects  are  those  of  chronic  poisoning.  Common 
medicinal  doses  often  produce  violent  vomiting  and  great  de- 
pression. A  case  is  related  by  Dr.  Lambert,  in  which  only  four 
grains  of  tartar  emetic  gave  rise  to  violent  pain  in  the  abdomen, 
vomiting  and  purging.    (See  p.  542.) 

It  appears,  from  the  observations  of  the  late  Mr.  Goodlad 
of  Manchester,  and  Mr.  Noble,  that  tartar  emetic,  even  in  small 
doses,  is  liable  to  act  as  a  poison  on  the  young.  Mr.  Wilton  re- 
cords four  cases  in  which  prostration  and  collapse  followed  the 
administration  of  ordinary  doses  of  tartar  emetic  toyoung  children. 
Two  of  them  were  fatal.  Three-quarters  of  a  grain  of  tartar 
emetic  were  prescribed  for  an  infant  recovering  from  measles. 
The  child  died  in  an  hour  from  the  depressing  effects  of  the 
medicine.  A  similar  dose  was  prescribed  for  another  child  of 
the  same  parents  :  violent  vomiting  and  purging  supervened,  and 
this  case  also  ended  fatally.  In  a  third  instance  of  a  girl  set.  4, 
suffering  from  hooping-cough,  one-third  of  a  grain  given  in 
divided  doses  produced  alarming  symptoms,  which  rendered  a 
discontinuance  of  the  medicine  necessary.  (Journal  de  Chimie, 
Sept.  1847.  p.  471  ;  see  also  Med.  Gaz.  vol.  xl.  p.  351.) 

Tartar  emetic  appears  to  act  more  as  an  irritant  than  as  a 
corrosive  ;  but  the  symptoms  which  it  produces,  like  those  of  all 
corrosive  poisons,  are  generally  immediate,  —  some  at  least  are 
manifested  within  a  few  minutes.  It  is  used  in  medicine  both  ex- 
ternally and  internally.  Tartar  emetic  solution,  or  Vinum 
ant.  pot.  tart.,  is  a  solution  of  tartar  emetic  in  sherry  wine ; 
it  contains  two  grains  in  an  ounce.  It  is  prescribed  in  doses  of 
ten  drops  to  one  drachm,  and  in  much  larger  doses  as  an  emetic. 
It  has  no  taste.  Tartar  emetic  ointment  contains  one-fifth  of  its 
weight  of  this  substance. 

Symptoms.  Acute  poisoning  —  When  tartar  emetic  is  taken 
in  a  dose  of  from  one  to  two  or  three  drachms  or  upwards,  the 
person  experiences  a  strong  metallic  taste,  which  continues  for 
some  time.  In  a  few  minutes  there  is  nausea  followed  by  violent  vo- 
miting, which  continues  generally  until  the  stomach  is  cleared  and 
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even  for  some  time  afterwards,  as  a  result  of  local  irritation.  There 
is  pain  in  the  stomach  and  bowels,  followed  by  purging,  more  or 
less  violent ;  a  sense  of  burning  heat  and  constriction  or  choking 
in  the  throat,  extending  through  the  whole  length  of  the  gullet 
to  the  stomach,  difficulty  of  swallowing,  soreness  of  the  mouth 
and  throat,  followed  by  the  peeling  off  of  the  lining  membrane  or 
the  formation  of  aphthous  crust,  at  first  whitish,  but  becoming 
subsequently  discoloured,  brown  and  black.  When  this  symp- 
tom occurs,  it  is  probable  that  the  same  condition  of  the  mucous 
membrane  exists  in  the  gullet,  stomach  and  part  of  the  intestinal 
canal.  In  some  cases  there  is  great  thirst,  with  increased  flow  of 
saliva.  The  vomited  matters  consist  of  a  white  stringy  mucus, 
locking  up  solid  portions  of  the  poison,  but  sometimes  tinged 
with  blood  or  bile  —  the  evacuations  are  liquid  and  bilious. 
There  are  cramps  in  the  arms  and  legs ;  sometimes  there  are 
severe  tetanic  spasms  ;  coldness  of  the  surface,  with  clammy 
perspiration,  attended  with  flushing,  and  a  congested  state  of  the 
head  and  face,  a  feeling  of  extreme  depression,  loss  of  muscular 
power,  pulse  small,  contracted,  and  feeble, — in  advanced  cases 
fluttering,  and  barely  perceptible  ;  respiration  short  and  painful, 
livid  or  dusky  appearance  of  the  lips  and  face,  especially  around 
the  eyes,  which  are  sunk  ;  loss  of  voice,  complete  incapacity  for 
any  exertion  ;  an  eruption  resembling  that  of  smallpox  occa- 
sionally showing  itself  on  the  skin  ;  wandering  or  delirium, 
with  loss  of  consciousness. 

These  symptoms  are  not  met  with  in  every  case  ;  thus,  vomit- 
ing and  purging  may  co-exist,  or  one  may  be  vicarious  of  the 
other.  In  certain  cases,  neither  of  these  symptoms  may  be 
present,  and  then  those  affecting  the  nervous  system  are  generally 
more  prominent.  The  intensity  of  the  symptoms,  the  rapidity 
of  their  progress,  and  the  speedy  access  of  collapse,  chiefly  distin- 
guish those  of  the  acute  from  the  chronic  form.  In  the  latter 
variety  there  is  nausea,  a  loathing  of  food  and  incessant  retching, 
without  actual  vomiting  until  food  is  taken.  The  vomited 
matters  are  sometimes  white  (mucus),  but  at  a  later  period 
coloured  with  bile,  and  the  symptoms  recur  with  severity  after 
each  administration  of  the  antimony  in  food  or  medicine,  —  the 
prostration  of  strength  being  great  in  proportion  to  the  fre- 
quency of  this  recurrence.  There  has  been  noticed  a  greatly  in- 
creased secretion  of  urine.  In  no  instance  has  suppression  been 
observed,  as  in  cases  of  arsenical  poisoning.  Antimony  appears 
to  be  carried  off  abundantly  by  the  urine.  In  the  acute  form 
of  poisoning,  the  presence  of  poison  in  the  food  may  generally 
be  perceived  by  the  taste  ;  in  the  chronic  form,  from  the  small- 
ness  of  the  quantity,  there  may  be  no  taste  perceptible. 

One  of  the  remarkable  characters  of  the  acute  form  is  that,  in 
spite  of  the  violence  and  severity  of  the  symptoms,  even  when 
the  collapse  and  depression  appear  to  indicate  impending  disso- 
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lution,  there  is  an  astonishing  power  of  recovery.  When  one 
large  dose  only  is  administered,  the  case  proceeds  steadily  to  re- 
covery or  death,  generally  the  former  if  the  case  is  placed  early 
under  proper  treatment.  In  this  respect,  acute  antimonial  is 
distinguished  from  acute  arsenical  poisoning.  In  the  latter,  in 
spite  of  early  treatment,  and  the  removal  of  the  whole  or  the 
greater  part  of  the  poison  from  the  stomach,  the  case  frequently 
terminates  fatally.  Should,  however,  another  dose  of  antimony 
be  taken  at  or  about  the  time  at  which  recovery  is  taking  place 
from  the  effects  of  the  first,  it  will  be  easily  understood  that  the 
person  will  sink  under  the  effects  of  the  poison.  If  any  doubt 
exist  concerning  the  cause  of  the  symptoms,  i.  e.  whether  they 
be  due  to  bilious  cholera  or  some  form  of  gastritis  or  gastro- 
enteritis, then  an  examination  of  the  urine  should  be  made.  If 
this  be  examined  at  intervals,  it  will  be  found  to  contain  anti- 
mony, should  the  case  be  one  of  antimonial  poisoning.  An  ana- 
lysis directed  to  the  matters  vomited  and  the  excreta,  will  also  aid 
the  practitioner  in  forming  an  opinion. 

In  a  case  reported  by  Mr.  Freer,  a  man,  set.  28,  swallowed 
half  an  ounce  (240  grains)  of  tartar  emetic  by  mistake  for 
Epsom  salts,  and  recovered  from  its  effects.  An  hour  after  the 
poison  had  been  taken,  he  was  found  in  the  following  state  :  — 
his  pulse  imperceptible  ;  tongue  dry  and  red  ;  countenance  cold 
and  livid,  bathed  with  clammy  perspiration,  and  indicative  of 
great  suffering  ;  violent  pain  in  the  stomach,  and  over  the  whole 
of  the  abdomen,  with  constant  spasmodic  contraction  of  all  the 
muscles,  particularly  of  the  abdomen  and  arms.  The  ringers 
were  firmly  contracted,  and  the  muscles  quite  rigid.  He  vomited 
only  once,  about  half  an  hour  after  he  had  swallowed  the  poison, 
and  alter  this  he  had  constant  involuntary  aqueous  purging. 
An  emetic  of  mustard  and  salt  was  given  to  him,  and  this  pro- 
duced violent  vomiting  of  bilious  matter.  Green  tea,  brandy, 
and  decoction  of  oak-bark,  were  freely  given.  The  cramps, 
vomitings,  and  aqueous  purging,  continued  for  six  hours.  The 
symptoms  then  became  mitigated,  and  he  gradually  recovered, 
Buffering  chiefly  from  profuse  night  perspirations.  (Lancet, 
May  22,  1847,  535.)  This  case  is  remarkable  for  the  anoma- 
lous character  of  the  symptoms,  as,  in  the  absence  of  active 
vomiting,  an  emetic  was  actually  required  to  be  given,  —  also  for 
the  recovery  of  the  individual  after  a  very  large  dose  of  the 
poison. 

Dr.  Gleaves,  U.S.,  has  related,  in  the  Western  Journal  of 
Medicine  and  Surgery,  the  following  case  : — A  young  man  swal- 
lowed by  mistake  a  tablespoon/ nl  of  tartar  emetic  (=  about 
478  grains).  In  an  hour  afterwards  he  was  speechless, 
pulseless,  and  apparently  dying.  Although  he  drank  freely  of 
cold  water,  and  irritated  his  throat  repeatedly  with  his  finger, 
no  vomiting  had  occurred.    During  the  first  three  hours  he 
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vomited  only  two  or  three  times,  and  the  matter  ejected  was 
chiefly  the  water  taken  to  favour  vomiting.  Alter  the  lapse  of 
two  hours  there  was  violent  purging.  In  seven  hours  this 
ceased,  and  there  was  great  thirst,  with  a  sense  of  burning  pain 
in  the  throat,  gullet,  stomach,  and  bowels.  There  was  also 
great  irritability  of  the  stomach,  and  the  vomited  matters  were 
tinged  with  blood.  On  the  following  day  the  vomiting  con- 
tinued, but  the  purging  was  arrested.  The  throat  was  covered 
with  pustules  :  there  was  pain  in  passing  the  urine,  which  was 
copious.  On  the  third  day,  the  whole  of  the  body  was  covered 
with  genuine  tartar  emetic  pustules.  These  began  to  heal, 
and  the  patient  to  recover,  in  about  two  weeks.  (Medical 
Times,  Jan.  24,  1846,  p.  127.)  This  is  the  only  case  of  poison- 
ing by  tartarized  antimony,  in  which  pustular  eruptions  on  the 
skin  are  stated  to  have  been  observed.  It  is  otherwise  remark- 
able for  recovery  from  so  large  a  dose,  considering  that  but  little 
of  the  poison  could  have  been  expelled  in  the  first  instance  by 
vomiting. 

Chronic  poisoning  — A  good  account  of  the  effects  produced 
by  this  poison,  given  at  intervals  in  small  doses  to  healthy  per- 
sons, has  been  published  by  Dr.  Mayerhof'er  (Heller's  Archiv. 
1846,  pts.  2,  3,4,  page  100,  et  secj.).  The  principal  symptoms 
are,  —  great  nausea,  vomiting  of  mucous  and  bilious  liquids, 
great  depression,  watery  purging,  followed  often  by  constipation 
of  the  bowels, — small,  contraeted,  and  frequent  pulse, — loss  of 
voice  and  muscular  strength, — coldness  of  the  skin,  whh  clammy 
perspiration,  and  death  from  complete  exhaustion.  Several 
cases  have  recently  occurred  in  this  country,  which  show  that 
tartar  emetic  has  been  thus  criminally  and  fatally  used.  In  addi- 
tion to  the  cases  of  Ann  Palmer  and  J.  P.  Cook,  there  are  those 
of  Reg.  v.  M' Mullen  (Liverpool  Summer  Assizes,  1856),  Reg.  v. 
Freeman  (Drogheda  Spring  Assizes,  1857),  and  Reg.  v.  Hard- 
man  (Lancaster  Summer  Assizes,  1857).  (For  an  account  of 
these  I  must  refer  to  the  Guy's  Hospital  Reports  for  October 
1857.) 

External  application. — Tartar  emetic  is  said  to  have  produced 
symptoms  of  irritant  poisoning  when  applied  externally  to  the 
skin  in  the  form  of  ointment  as  a  counter-irritant.  In  a  case 
where  the  skin  was  but  little  affected  by  the  use  of  this  oint- 
ment, nausea  and  sickness  were  produced,  which  disappeared 
when  the  use  of  the  ointment  was  discontinued.  Although  it  is 
extensively  used  as  an  external  application  by  medical  prac- 
titioners, it  is  rare  to  hear  of  cases  of  poisoning  by  it  under 
these  circumstances.  Dr.  Griffiths,  of  Philadelphia,  states  that, 
thus  applied,  it  has  produced  violent  salivation.  Its  effects 
appear  to  be  limited  to  the  production  of  local  irritation  and  a 
pustular  eruption  on  the  parts  of  the  skin  to  which  the  ointment 
is  applied. 


540  TARTAR  EMETIC.     APPEARANCES  AFTER  DEATH. 


Appearances  after  death. — The  mouth,  throat,  and  gullet 
have  been  found  inflamed,  or  in  an  aphthous  state.  The  inflam- 
mation has  been  sometimes  confined  to  the  mucous  membrane 
of  the  throat  and  the  lower  part  of  the  gullet.  The  mucous 
membrane  of  the  stomach  is  more  or  less  reddened  in  patches  or 
spots,  as  a  result  of  inflammation, — the  membrane  is  softened  or 
corroded,  and  easily  removed  by  friction,  sometimes  covered 
with  false  membrane  or  aphthous  crusts;  the  surface  darkened, 
inflamed,  and  ulcerated  ;  and  small  ulcers  with  pustular  exudations 
are  occasionally  found.  The  contents  of  the  stomach  are  of  a  dark 
brownish  colour,  consisting  chiefly  of  mucous  matters,  coloured 
either  hy  blood,  bile,  or  by  a  mixture  of  both.  The  peritoneal 
or  external  coat  of  the  stomach  has  been  found  inflamed  ;  the 
intestines  present  similar  appearances,  the  inflamed  portions  of 
mucous  membrane  being  seen  chiefly  in  the  duodenum,  caecum, 
and  rectum  ;  the  contents  of  the  intestines  are  bilious  or  bloody, 
with  much  mucus.  There  are  aphthous  ulcerations  in  the 
glands  of  the  small  intestines  ;  the  lungs  show  more  or  less  con- 
gestion in  portions  of  the  lobes ;  the  heart  is  empty,  or  if  blood 
be  contained  in  its  cavities  this  is  dark-coloured  and  liquid  ;  the 
blood  liquid  throughout  the  body.  The  brain  and  its  membranes 
have  been  found  congested,  and  the  substance  of  the  brain 
softened.  Cases  have  been  met  with  in  which  these  appearances 
have  not  been  found,  or  the  changes  were  slight  and  unim- 
portant (Bocker,  Vergiftungen,  p.  37).  In  death  from  chronic 
poisoning,  the  liver  has  been  found  enlarged,  and  so  softened, 
that  its  structure  was  easily  broken  down.  The  organs  of  the 
body  have  been  found  well  preserved.  These  appearances  will 
necessarily  vary  according  to  the  duration  of  the  case.  When 
life  is  protracted,  there  may  be  the  appearances  of  gastro- 
enteritis in  a  severe  form. 

Two  children,  a  boy  vet.  5  years,  and  a  girl  set.  3  years, 
each  swallowed  a  powder  containing  ten  grains  of  tartarized  anti- 
mony mixed  with  a  little  sugar.  It  was  stated  that,  in  twenty 
minutes  after  taking  the  powders,  they  were  seized  with  violent 
vomiting  and  purging,  and  great  prostration  of  strength,  fol- 
lowed by  convulsions  and  tetanic  spasms  :  there  was  also  great 
thirst.  The  boy  died  in  eight  hours,  and  the  girl  in  twelve  or 
thirteen  hours,  after  swallowing  the  dose.  The  bodies  were 
inspected  between  four  and  five  days  after  death.  In  that  of 
the  boy  there  was  effusion  of  serum  in  the  right  pleura  ;  the 
lower  lobe  of  the  right  lung  posteriorly  was  redder  than  natural, 
and  the  peritoneum  was  injected  from  recent  inflammation. 
The  mucous  membrane  of  the  duodenum  was  inflamed,  and 
covered  with  a  whitish-yellow  viscid  secretion  ;  this  was  ob- 
served throughout  the  intestinal  canal,  although  the  colour  was 
of  a  deeper  yellow  in  the  large  intestines  :  there  was  no  ulcera- 
tion.   The  peritoneal  coat  of  the  stomach  was  inflamed.  The 
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mucous  membrane  of  this  organ  was  much  inflamed,  especially 
about  the  larger  curvature,  and  at  the  cardiac  orifice  :  there  was 
no  ulceration.  The  contents  (about  two  ounces  and  a  half  of  a 
dark  grumous  fluid,  having  a  slightly  acid  reaction)  were  adhe- 
rent to  it ;  and  in  one  case  there  was  a  patch  of  lymph.  The 
tests  used  did  not  indicate  the  presence  of  antimony,  With 
regard  to  other  appearances,  the  tongue  was  covered  with  a 
white  fur,  and  appeared  soddened ;  the  fauces  were  not  in- 
flamed ;  the  windpipe  and  gullet  had  a  natural  appearance.  On 
opening  the  cranium,  the  dura  mater  was  found  congested;  the 
longitudinal  sinus  contained  a  coagulum  of  lymph,  and  but  little 
blood.  The  vessels  of  the  surface  of  the  brain  were  much  in- 
jected with  dark  blood,  the  whole  surface  having  a  deep  purple 
colour.  Every  portion  of  the  brain,  when  cut,  presented  many 
bloody  points.  The  cerebellum  and  medulla  oblongata  were 
also  congested  ;  there  was  no  effusion  in  the  ventricles,  or  at  the 
base  of  the  brain.  In  the  body  of  the  girl,  the  morbid  appear- 
ances were  similar ;  there  were  also  patches  resembling  the 
eruption  of  scarlatina,  on  the  arms,  legs,  and  neck.  The  arach- 
noid membrane  was  more  opaque  than  usual  ;  and  on  the 
mucous  membrane  of  the  stomach,  where  the  inflammation 
was  greatest,  were  two  or  three  white  spots,  each  about  the 
size  of  a  split  pea,  which  appeared  to  be  the  commencement 
of  ulceration.  (Mr.  Hartley  in  Lancet,  April  25,  1846,  460.) 
A  girl,  set.  16,  swallowed  a  dose  of  tartarized  antimony, 
amounting  to  from  forty  to  sixty  grains.  There  was  severe 
vomiting  in  a  quarter  of  an  hour,  and  this  was  soon  followed 
by  purging  :  these  symptoms  continued  for  about  three  hours. 
She  also  complained  of  pain  and  a  burning  sensation  down 
the  oesophagus.  The  vomited  matters  were  of  a  dark  colour. 
On  the  following  morning  she  had  recovered  from  the  seve- 
rity of  the  symptoms  ;  but  in  the  afternoon  there  was  a  re- 
lapse. She  continually  threw  her  head  back,  and  screamed  : 
the  skin  was  warm  and  moist :  the  pupils  were  dilated  ;  and 
the  knees  drawn  up.  She  died  in  about  thirty-six  hours  after 
taking  the  poison,  and  during  the  six  or  eight  hours  previous 
to  her  death  she  was  quite  delirious.  An  inspection  was  made 
thirty-six  hours  after  death.  The  throat  appeared  swollen  : 
the  lungs  were  slightly  congested :  the  heart  was  healthy,  and 
contained  about  six  drachms  of  fluid  blood.  The  stomach 
contained  sixteen  ounces  of  a  thick  bloody  fluid :  at  the 
greater  extremity  the  coats  were  softened,  and  blood  was 
effused  under  the  mucous  coat  in  several  places.  The  small 
intestines  contained  a  similar  fluid  with  much  mucus  ;  but 
there  was  no  appearance  of  inflammation.  Only  slight  traces 
of  the  poison  were  found  in  the  contents  of  the  stomach  by 
the  usual  tests,  the  greater  part  having  probably  passed  off  by 
vomiting  and  purging.    (Mr.  Beale  in  Lancet,  Jan.  21,  1854.) 
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In  animals  poisoned  by  this  substance,  it  is  common  to  find 
general  inflammation  of  the  alimentary  canal. 

Fatal  dose.  Period  of  death — The  quantity  of  tartar 
emetic  which  is  actually  required  to  destroy  life  is  unknown. 
It  will  probably  depend  in  a  great  degree  on  whether  active 
vomiting  and  purging  have  been  excited  or  not ;  for  these 
symptoms  have  not  been  present  in  all  cases.  Doses  of  from 
twenty  grains  to  one  ounce  have  been  taken  without  destroy- 
ing life;  although  alarming  symptoms  of  irritation  have  fol- 
lowed. In  one  case  related  by  Orfila,  a  man,  aet.  50,  took 
forty  grains  of  tartarized  antimony,  and  died  in  about  four 
days.  This  was  the  only  one  out  of  five  cases  of  poisoning 
by  this  substance  quoted  by  Orfila  which  proved  fatal.  (Orfila, 
i.  480.)  Dr.  Beck  mentions  a  case  in  which  fifteen  grains 
of  this  substance  in  solution  killed  a  child  in  a  few  weeks  : 
vomiting  and  purging  ensued,  followed  by  convulsions  and 
death.  This  case  proves  that  a  patient  is  not  always  saved  by 
vomiting  and  purging  :  the  fatal  effects  on  such  an  occasion 
are  probably  due  to  rapid  absorption.  (See  also  Medical 
Gazette,  vol.  xliv.  p.  334.)  Dr.  Pollock  has  recorded  a  case 
in  which  an  adult  was  killed  in  ten  liDurs  by  a  dose  of  one 
drachm,  in  spite  of  early  and  violent  vomiting.  (Med.  Gaz.  vol. 
xlv.  p.  801.)  In  two  cases  observed  by  Mr.  Hartley,  which  have 
been  elsewhere  described  (p.  540),  ten  grains  killed  each  child  in  a 
few  hours.  A  dose  of  four  grains,  however,  has  been  known  to 
produce  alarming  symptoms.  Dr.  Lambert,  who  reports  the  case 
in  Casper's  Woehenschrift,  states  that  this  dose  gave  rise  to  violent 
pain  in  the  abdomen,  vomiting,  and  purging.  The  patient  then 
fell  into  strong  convulsions,  which  lasted  half  an  hour.  He  be- 
came speechless,  —  no  pulse  could  be  perceived,  the  skin  was 
cold,  and  it  was  supposed  that  he  was  dead.  Stimulating  fric- 
tions and  poultices  were  employed,  and  he  slowly  recovered  in 
about  fourteen  days. 

The  medicinal  dose  of  tartar  emetic,  in  substance,  as  a 
sudorific  and  expectorant,  is  from  1- 1 2th  to  l-8th  of  a  grain:  — 
to  produce  nausea,  l-4th  to  one-half  grain  —  to  act  as  an  emetic, 
1  to  2  grains.  In  the  treatment  of  inflammatory  diseases  of  the 
lungs  it  has  been  used  in  much  larger  doses,  although  not 
without  dangerous  results.    (See  p.  97.) 

Tartar  emetic  in  small  doses  may  occasion  death  by  reason  of  its 
exerting  a  depressing  influence  on  the  action  of  the  heart.  Aged 
persons,  or  those  who  are  debilitated  by  disease,  might  die  under 
these  circumstances  from  a  dose  or  doses  which  would  produce 
no  injury  to  strong  and  healthy  adults.  The  effects,  however, 
should  be  clearly  traced  to  the  action  of  the  poison,  and  not  be 
owing  to  exhaustion  as  a  result  of  disease.  In  February  1853, 
Mr.  Wakley  referred  to  me  for  examination  a  case,  in  which  it 
was  supposed  that  two  doses  of  antimonial  wine,  equal  to  about 
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three  grains  of  tartar  emetic,  had  caused  the  death  of  a  man  who 
•was  in  a  diseased  condition,  by  its  remote  effect  upon  the  heart. 
No  trace  of  antimony  was  found  in  the  stomach  or  tissues,  rherc 
were  no  symptoms  to  indicate  poisoning,  and  under  these  cir- 
cumstances death  could  not  be  reasonably  attributed  to  the 
medicine.  The  man  died  in  about  twenty  hours  afterwards, 
probably  from  exhaustion  of  the  vital  powers  as  a  result  of 
disease,  and  not  from  the  action  of  this  substance. 

Dr.  Richardson  prescribed  for  a  delicate  man,  suffering  from 
pneumonia  and  pleuritis,  one-third  of  a  grain  of  tartarized  an- 
timony, to  be  taken  every  four  hours.  In  half  an  hour  after 
he  had  taken  the  first  dose  he  suddenly  became  restless,  cold, 
and  faint;  he  then  vomited,  and  soon  afterwards  was  vio- 
lently purged.  In  three  hours,  although  the  pain  at  the  chest 
had  disappeared,  the  vomiting,  purging,  and  prostration  were 
extreme.  There  was  little  pulse,  the  surface  was  cold  ;  the  legs 
were  cramped.  The  case  was  similar  to  one  of  Asiatic  cholera, 
and  was  evidently  a  case  of  poisoning  by  antimony.  It  was 
found  that  owing  to  an  accident  in  dispensing,  three  grains  of 
tartar  emetic  had  been  taken  by  the  patient.  On  another 
occasion  a  stout,  active  man  took  fifteen  minims  of  antimonial 
wine  (  =  1-1 6th  of  a  grain  of  tartarized  antimony).  This  small 
dose  was  prescribed,  as  the  patient  had  informed  him  that  he 
suffered  severely  from  the  effects  of  antimony.  It  produced  in- 
cessant nausea  for  many  hours.  There  was  abdominal  pain, 
with  griping,  faintness,  general  exhaustion,  and  great  prostra- 
tion of  strength.  There  was  no  purging.  (Lancet,  April  12, 
1856,  p.  400.)  At  p.  99,  I  have  recorded  a  case  in  which 
the  l-24th  part  of  a  grain  produced  alarming  symptoms.  It 
has  been  hitherto  supposed  that  the  cases  in  which  this  poison 
has  proved  fatal  have  been  but  few ;  but  I  have  elsewhere 
reported  thirty-seven,  of  which  sixteen  were  fatal.  The  smallest 
fatal  dose  was  in  a  child,  —  three-quarters  of  a  grain,  and  in  an 
adult,  two  grains ;  but  in  this  case,  there  were  circumstances 
which  favoured  the  fatal  operation  of  the  poison  (Guy's  Hospital 
Reports,  Oct.  1857). 

Taking  the  facts  hitherto  collected,  it  appears  probable,  that 
under  circumstances  favourable  to  its  noxious  operation  on  the 
system  (indicated  by  failure  of  pulsation  and  collapse),  a  dose  of 
from  ten  to  twenty  grains,  taken  at  once,  might  destroy  an  adult, 
and  if  taken  in  divided  doses,  a  smaller  quantity  than  this  might, 
suffice.  Large  doses  are  very  uncertain  in  their  operation.  In 
two  instances  persons  have  recovered  after  taking  quantities 
twice,  and  even  eight  times,  as  great  as  that  which  has  proved 
fatal  to  a  healthy  man.  In  the  Association  Medical  Journal  for 
April  1,  1853,  at  page  281,  will  be  found  reported  a  case  in 
which  a  physician  took  half  an  ounce  of  tartar  emetic  by 
mistake  for  Rochelle  salts.    Vomiting  did  not  come  on  for  half 
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ail  hour;  but  under  good  medical  treatment  he  recovered  in  a 
few  day.  In  another  case  fifty-five  grains  caused  the  death  of 
an  adult  in  sixteen  hours.  In  one  instance  a  small  dose  of  this 
substance  proved  fatal  by  producing  intestinal  haemorrhage. 
(See  the  same  Journal,  June  10,  1853,  p.  513.) 

In  reference  to  the  fatal  dose,  it  is  rather  to  the  effects  pro- 
duced than  to  the  actual  quantity  swallowed,  that  we  are  to  look. 
As  vomiting  and  purging  (generally  occur  speedily,  and  the  poi- 
son is  known  to  be  ejected,  it  would  be  irrational  to  assume  that 
the  dose  swallowed  remained  unaltered  in  the  body.  It  is  im- 
portant, therefore,  not  to  fix  the  fatal  dose  by  actual  weight.  A 
quantity  which  may  destroy  an  infant,  will  not  destroy  an  adult 
female,  and  a  dose  which  may  kill  a  delicate  woman,  or  an  old  per- 
son, might  not  act  fatally  on  a  strong  and  healthy  man.  A  person 
labouring  under  disease  may  be  more  easily  destroyed  than  one 
who  is  healthy,  and  lastly,  there  is  that  ever  varying  condition 
of  idiosyncrasy,  in  which,  as  it  is  well  known,  there  is  a  state  of 
constitution  that  renders  a  person  more  liable  to  be  affected  by 
antimonial  compounds,  than  other  individuals  apparently  in  pre- 
cisely the  same  conditions  as  to  health,  age,  &c.  Then,  again, 
a  dose  of  ten  grains  administered  at  once,  may  not  be  attended 
with  the  same  amount  of  danger  to  life  as  the  same  quantity 
given  in  small  doses  over  many  days  or  weeks. 

Trkatmknt. —  This  consists  in  promoting  vomiting  by  the 
free  administration  of  tepid  water,  mixed  with  butter,  oil,  or 
grease,  —  as  well  as  of  milk,  or  other  diluents.  The  stomach- 
pump  may  also  be  used.  Any  vegetable  infusion  containing 
tannic  acid,  such  as  strong  green  tea.  decoction  of  oak-bark, 
or  Peruvian  bark,  may  be  given.  This  principle  combines 
with  oxide  of  antimony  to  form  a  compound  insoluble  in 
water ;  and  if  attended  with  no  other  benefit,  it  at  least  sus- 
pends the  operation  of  the  poison.  This  tannate  of  antimony 
is  said  to  be  inert ;  but  it  is  easily  dissolved  by  some  vegetable 
acids  (tartaric).  Should  the  decoction  not  be  at  hand,  Peru- 
vian bark  may  be  given,  either  in  the  form  of  tincture  or 
powder.  Cases  are  reported  in  which  this  treatment  has  been 
attended  with  the  most  decided  benefit. 

CHEMICAL  ANALYSIS. 

Tartarized  antimony  as  a  solid. —  In  the  state  of  powder.  —  1. 
Tartar  emetic  is  easily  dissolved  by  water,  —  it  is  taken  up 
by  fourteen  parts  of  cold,  and  two  of  boiling  water  ;  the  so- 
lution has  a  faint  acid  reaction,  and  an  ac  rid  caustic  taste ;  it  is 
decomposed  by  long  keeping.  It  is  insoluble  in  alcohol.  2. 
The  powder  treated  with  sulphuretted  hydrogen  water  or  hydro- 
Milphuret  of  ammonia  acquires  an  orange  or  reddish-brown 
colour,  and  is  thereby  known  from  other  poisonous  metallic 
salts.    3.  When  heated  in  a  icduction-tubc,  it  is  charred,  but 
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does  not  melt  before  charring,  like  the  acetate  of  lead.  The 
metal  is  partially  reduced  by  the  carbon  of  the  vegetable  acid, 
and  the  decomposed  mass  has  a  greyish-blue  metallic  lustre.  I 
have  not  found  that  a  metallic  sublimate  is  produced  in  this  ex- 
periment by  the  heat  of  a  spirit  lamp.  Heated  on  mica  in  air  it 
is  charred  and  evolves  an  odour  of  burnt  tartaric  acid.  4.  When 
boiled  with  hydrochloric  acid  and  metallic  copper,  a  grey  deposit 
of  antimony  takes  place  on  that  metal.  The  colour  of  the  de- 
posit is  violet,  if  the  quantity  be  very  small,  and  the  deposit  is 
black  and  pulverulent  if  very  large. 

Tartarized  antimony  in  solution  —  1.  On  slowly  evaporating 
a  small  quantity  on  a  slip  of  glass,  it  will  crystallize  in  tetrahedra 
or  in  derivatives  of  the  octahedron.  If  obtained  from  a  very 
diluted  solution,  this  crystallization  is  confused,  arid  resembles 
that  of  arsenic.  2.  Diluted  nitric  acid  added  to  the  solution,  if 
moderately  concentrated,  throws  down  a  white  precipitate  (sub- 
nitrate  of  antimony)  :  the  other  two  mineral  acids  act  in  a  simi- 
lar manner;  but,  as  they  precipitate  numerous  other  metallic 
solutions,  there  are  obj  ctions  to  them  which  do  not  hold  with 
respect  to  nitric  acid.  The  white  precipitate  thus  formed  pos- 
sesses the  remarkable  property  of  being  easily  and  entirely  re- 
dissolved  by  a  solution  of  tartaric  acid  :  — it  is  also  soluble  in 
potash,  and  in  a  large  excess  of  nitric  acid,  so  that  if  much  ot  this 
acid  be  added  at  once,  no  precipitate  is  produced.  The  potash 
solution,  when  treated  with  nitrate  of  silver,  jxives  a  copious  black 
precipitate  insoluble  in  ammonia.  3.  Ferrocyanide  of  potassium 
does  not  precipitate  the  solution,  whereby  tartariz  id  antimony  is 
known  from  most  other  metallic  poisons.  4.  Hydiosulphuret  of 
ammonia  or  sulphuretted  hydrogen  gas,  produces  in  the  solution  a 
reddish  orange-coloured  precipitate,  differing  in  col  ur  from 
every  other  metallic  sulphuret.  The  dry  precipitate  is  soluble 
in  hydrochloric  acid,  and  the  solution  gives  a  white  precipitate 
when  added  to  water  (see  infra).  This  is  the  special  test  for 
antimony.  It  will  reveal  the  presence  of  l-500th  of  a  grain  of 
tartar  emetic,  or,  under  favourable  circumstances,  the  1000th  part 
of  a  grain  of  antimony.  There  are  no  objections  to  the  results 
obtained  by  this  test. 

The  foregoing  tests,  it  will  be  observed,  merely  indicate  the 
presence  of  oxide  of  antimony,  —  but  this  is  in  reality  the  poison 
which  we  have  to  seek, —  the  cream  of  tartar  with  which  it  is 
combined  being  merely  the  vehicle  ;  and  in  a  case  of  poisoning, 
this  is  no  more  the  object  of  medico-legal  research  than  if  it  were 
the  vehicle  for  the  administration  of  arsenic  or  corrosive  subli- 
mate. It  is,  besides,  well  known  that  tartar  emetic  is  the 
only  salt  of  the  oxide  of  antimony  in  a  soluble  form  which  is 
likely  to  be  met  with  in  medicine  or  chemistry.  Should  it  be  re- 
quired to  prove  the  presence  of  cream  of  tartar,  this  may  be 
done  by  filtering  the  liquid  from  which  the  oxide  of  antimony 
N  N 
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has  been  entirely  precipitated  by  sulphuretted  hydrogen  gas. 
On  evaporating  this  liquid,  the  cream  of  tartar  may  be  obtained. 

In  liquids  containing  organic  matter.  —  Tartar  emetic  is 
precipitated  by  tannic  acid  in  all  its  forms,  but  not  readily  by 
albumen  or  mucous  membrane  ;  therefore  it  may  be  found  partly 
dissolved  in  the  liquids  of  the  stomach,  provided  no  antidote  has 
been  administered.  The  organic  liquid  should  be  filtered,  and 
then  strongly  accidulated  with  tartaric  acid.  A  current  of  sulphu- 
retted hydrogen  gas  is  now  passed  into  it,  until  there  is  no  further 
precipitation.  The  sulphuret  is  collected,  washed,  and  dried. 
If  it  be  the  sulphuret  of  antimony,  it  will  have  an  orange-red  or 
brown  colour,  and  will,  when  dried,  be  dissolved  by  a  small 
quantity  of  boiling  muriatic  acid  (forming  sesquichloride  of 
antimony)  with  the  evolution  of  sulphuretted  hydrogen.  The 
boiling  should  be  continued  for  several  minutes.  On  adding 
this  solution  to  a  large  quantity  of  water,  a  dense  white  pre- 
cipitate of  oxychloride  of  antimony  (powder  of  Algaroth  or 
Algarotti.  Mercurius  Vita)  falls  down.  This  is  characteristic 
of  antimony.  If  it  be  objected  that  nitrate  of  bismuth  undergoes 
a  similar  change  when  poured  into  water,  hydrosulphuret  of 
ammonia  will  easily  enable  the  operator  to  distinguish  the  two 
metals ;  the  antimonial  precipitate  is  turned  of  an  orange-red 
colour  by  that  solution,  while  the  bismuthic  precipitate  is  turned 
of  a  deep  black.  The  antimonial  precipitate  is  easily  dissolved 
by  tartaric  acid,  that  of  bismuth  is  not. 

A  medical  jurist  must  remember  that  the  discovery  of  tarta- 
rized  antimony  in  the  contents  of  a  stomach  is  by  no  means  a 
proof  of  its  having  been  taken  or  administered  as  a  poison ; 
since  it  is  frequently  prescribed  as  a  medicine,  and  often  taken 
as  such  by  persons  of  their  own  accord.  We  could  only  suspect 
that  it  existed  a;  a  poison,  or  had  caused  death,  when  the  quantity 
present  was  large,  and  there  were  corresponding  appearances  of 
irritation  in  the  alimentary  canal.  The  presence  of  any  quantity, 
if  not  lawfully  administered  as  a  medicine,  is  always  a  suspicious 
fact,  and  demands  explanation.  In  two  cases  of  criminal  ad- 
ministration in  small  doses,  the  quantity  found  in  each  body  did 
not  exceed  three  grains.  The  discovery  of  it  in  a  medicinal  mix- 
ture would  not  of  itself  be  evidence  of  an  intent  to  poison. 

If  sulphuretted  hydrogen  gas  fail  to  show  the  presence  of  an- 
timony in  an  organic  liquid,  then  we  must  resort  to  the  process 
described  below  for  the  detection  of  antimony  in  the  tissues. 

Quantitative  analysis. — The  quantity  of  tartar  emetic  present 
in  a  liquid,  may  be  determined  by  the  weight  of  the  washed  and 
dried  sulphuret  of  antimony  :  one  hundred  parts  of  the  dried 
sulphuret  (sesquisulphuret)  by  weight,  are  equal  to  202*78  parts 
of  crystallized  tartar  emetic. 

Antimony  in  the  tissues.  Absorption  and  deposition. — The  facts 
connected  with  the  absorption,  deposition,  and  elimination  of 
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antimony  have  been  already  fully  described  (ante,  p.  46).  I 
have  found,  in  accordance  with  the  statements  of  Orfila,  that  in 
poisoning  by  tartar  emetic,  antimony  i3  retained  by  the  organs 
partly  in  a  form  soluble  in  water.  A  few  ounces  of  the  liver  or 
other  organ  are  cut  into  small  pieces,  and  placed  in  a  mixture 
of  one  part  of  pure  hydrochloric  acid  (first  proved  to  be  free 
from  antimony)  and  seven  parts  of  water.  The  mixture  is  boiled, 
and  while  boiling,  a  small  piece  of  thin  copper  foil,  freshly  bright- 
ened, or  a  piece  of  fine  copper-gauze,  may  be  introduced.  Sooner 
or  later,  according  to  the  quantity  present,  antimony  is  deposited 
on  the  copper,  producing  a  grey  deposit,  with  a  reddish-violet, 
or  purple  tint,  if  the  quantity  be  small,  or  iron  grey  or  black,  if 
comparatively  large.  If  no  deposit  is  observed  at  first,  the  whole 
of  the  liquid  must  be  boiled  down  on  the  copper  before  the 
inference  is  drawn  that  antimony  is  absent.  If  the  copper  be 
removed  without  any  metallic  tarnish  or  deposit  upon  its  surface, 
there  is  no  antimony  present.  If  it  has  acquired  a  metallic  de- 
posit, then,  after  well  washing  and  drying  it,  further  steps  must 
be  resorted  to  in  order  to  determine  that  it  is  really  antimony 
with  which  the  copper  is  coated.  Reinsch  considered  that  anti- 
mony was  sufficiently  indicated  :  1,  by  the  colour  of  the  deposit 
being  violet ;  and  2,  by  the  copper  foil  (when  heated)  yielding 
no  distinct  crystalline  sublimate  like  arsenic  ;  but  it  was  long 
felt  by  chemists  that  these  characters,  affirmative  and  negative, 
were  not  sufficient  for  medical  evidence.  In  some  researches  on 
the  subject  in  1855, 1  found  that  by  deflagrating  the  coated  gauze 
by  small  portions,  with  a  small  quantity  of  fused  nitrate  of  soda 
or  potash  in  a  platina  or  porcelain  capsule,  that  the  deposit  was 
immediately  removed  from  the  copper  ;  antimoniate  of  soda  was 
formed  if  the  deposit  was  antimonial ;  and  by  acidulating  the 
liquid  with  hydrochloric  acid  and  passing  into  it  a  current  of 
sulphuretted  hydrogen,  hydrated  sulphide  of  antimony  was  pro- 
cured. A  better  method  of  corroboration  has  been  suggested  by 
Dr.  Odling.  (Guy's  Hospital  Keports,  October,  1856.)  The 
copper  with  the  supposed  antimonial  deposit  is  boiled  in  a  small 
quantity  of  water,  rendered  feebly  alkaline  by  pure  potash,  and 
coloured  of  a  light  crimson  or  pink  tint,  by  the  addition  of  a  few 
drops  of  a  weak  infusion  of  permanganate  of  potash.  In  a  short 
time,  the  copper  loses  the  whole  of  the  metallic  deposit  ;  the 
liquid  becomes  colourless,  and  a  brownish  substance  (hydrated 
peroxide  of  manganese)  falls  down,  which  should  be  separated 
by  filtration.  A  few  drops  of  hydrochloric  acid  are  added  to  the 
filtered  liquid,  and  a  current  of  sulphuretted  hydrogen  passed 
through  it.  If  the  deposit  were  antimonial,  antimoniate  of  potash 
would  be  first  formed,  and  the  antimony  thrown  down  in  the 
last  stage  as  hydrated  orange-red  sulphide.  Mr.  Watson,  of 
Bolton,  has  since  suggested  that  the  coated  copper  should  be 
■  M  2 
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boiled  in  a  weak  solution  of  potash  only,  the  metal  being  partly 
exposed  to  air  by  drawing  it  out  of  the  alkaline  liquid,  and  then 
again  returning  it.  In  this  manner  the  antimony  is  gradually  oxi- 
dized by  the  air  in  contact  with  an  alkaline  solution,  and  antimo- 
niate  of  potash  is  formed.  In  about  five  or  ten  minutes  the  copper 
will  have  lost  the  deposit,  and  the  liquid  may  then  be  filtered, 
acidulated  with  hydrochloric  acid,  and  treated  with  sulphuretted 
hydrogen.  The  orange-red  sulphide  of  antimony,  of  its  charac- 
teristic colour,  is  thrown  down  either  immediately,  or  on  allow- 
ing the  liquid  to  stand  for  a  few  hours.  This  corroborative  test 
for  Reinseh's  process  can  be  universally  adopted,  as  potash  is 
procurable  when  the  permanganate  may  not  be  forthcoming. 
The  precipitated  sulphide  obtained,  may  be  too  small  to  allow  of 
the  subsequent  solution  in  hydrochloric  acid,  and  precipitation 
by  water;  but  this  additional  corroboration  is  not  necessary 
under  the  circumstances.  Potash  may  contain  oxide  of  lead, 
and  hydrochloric  acid  may  contain  antimony.  These  liquids 
should  therefore  be  tested,  and  their  purity  clearly  ascertained 
before  they  are  employed  for  the  purpose  above  mentioned.  The 
permanganate  of  potash  should  also  be  tested  in  order  to  exclude 
the  possibility  of  antimony  being  introduced  by  the  chemical  re-  1 
agents, — a  proof  rigorously  insisted  on  when  the  quantity  found 
is  very  small. 

The  presence  of  antimony  as  an  impurity  in  hydrochloric  acid 
is  not  common.  In  the  year  1856,  a  sample  of  this  acid  was 
sent  to  me,  which  contained  so  much  antimony,  that  on  mixing 
it  with  water,  it  gave  an  abundant  precipitate  of  oxychlo- 
ride.  The  acid  had  been  employed  with  carbonate  of  soda  in 
making  unfermentcd  bread,  and  it  had  produced  in  a  provincial 
town  a  large  amount  of  sickness,  the  cause  of  which  could  not 
at  the  time  be  explained. 

Although  antimony  is  not  found  to  be  a  normal  constituent  of 
the  healthy  human  body,  it  is  obvious  that  by  this  and  other 
channels,  it  may  occasionally  find  its  way  into  the  system.  Hence 
the  great  importance  of  not  relying  too  much  on  the  chemical 
evidence  of  its  presence  in  small  quantity,  when  there  is  no 
knowledge  of  symptoms  preceding  death,  or  of  appearances  in 
the  dead  body. 

Marsh's  process  has  also  been  employed  in  the  search  for  an- 
timony in  the  tissues.  A  part  of  the  liver  or  other  organ  is  cut 
into  small  pieces,  and  mixed  with  about  half  its  weight  of  con- 
centrated and  pure  sulphuric  acid.  The  mixture  is  then  heated 
to  carbonization.  The  dry  carbonized  residue  is  treated  with  a 
small  quantity  of  pure  and*  strong  hydrochloric  acid.  This  acid 
liquid,  drained  from  the  carbonized  mass,  is  introduced  into 
Marsh's  apparatus,  and  the  gas  proceeding  from  it  tested.  1, 
Previous  to  kindling,  the  antiinonuretted  hydrogen,  if  allowed 
to  puss  on  a  solution  of  nitrate  of  silver  on  paper,  blackeus  it, 
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and  sets  free  metallic  silver ;  2,  when  kindled,  it  burns  with 
a  pale,  lemon-coloured  flame,  evolving  a  white  smoke  (oxide); 
3,  a  piece  of  cold  glass  acquires,  when  placed  so  as  to  intercept  the 
flame  about  its  centre,  a  deep  coal-black  deposit,  with  grey  rings; 
the  bright  metallic  lustre  of  antimony  appearing  on  the  reverse 
side  of  the  ijlass.  The  coal-black  colour  distinguishes  this  deposit 
from  that  of  arsenic,  which  is  hair-brown  ;  but  a  better  corrobora- 
tive test  is  to  pour  on  the  deposit  a  few  drops  of  sulphide  of  am- 
monium, and  evaporate  slowly  to  dryness.  If  the  deposit  be  owing 
to  antimony,  an  orange-red  stain  is  left  on  the  glass,  not  easily 
dissolved  by  a  weak  solution  of  ammonia.   (See  ante,  p.  394.) 

This  is  said  to  be  a  more  delicate  process  than  that  of  Reinsch. 
Assuming  that  this  is  the  case,  it  may  be  observed,  that  in 
medico-legal  researches,  it  is  not  so  much  delicacy  as  certainty 
which  is  required  for  evidence ;  and  certainty  is  abundantly 
supplied  by  Keinsch's  process,  up  to  very  minute  fractions  of  a 
grain.  Beyond  this,  whether  Marsh's  or  any  other  process  be 
relied  upon,  it  is  not  desirable  to  go. 

Detection  after  long  periods. — Antimony,  even  in  a  soluble 
form,  does  not  readily  disappear  from  a  dead  body  after  interment. 
If  a  person  dies  with  absorbed  or  free  antimony  in  his  body,  some 
portion  of  the  metal  may  be  extracted,  probably  so  lon<^  as  the 
viscera  remain.  In  the  case  of  Ann  Palmer,  the  body  having  been 
exhumed  after  an  interment  of  fourteen  months,  antimony  was 
found  in  the  free  state  in  all  parts  of  the  alimentary  canal,  and 
in  the  absorbed  state,  more  or  less  in  all  the  organs.  One  ovary 
alone  yielded  the  fiftieth  part  of  a  grain.  The  antimony  had 
partially  undergone  a  chemical  change,  as  a  result  of  putrefac- 
tion. In  the  stomach,  a  portion  had  been  converted  to  orange- 
yellow  sulphuret,  which  dyed  the  coats  in  a  streak  or  stain  from 
the  inside  to  the  outside.  In  the  rectum  it  was  also  partially 
changed  to  sulphuret.  In  this  case,  antimony  manifested  an 
antiseptic  property  like  arsenic,  for  all  the  parts  in  which  the 
metal  was  found  were  well  preserved.  In  the  case  of  Ann  Bacon, 
whose  body  was  exhumed  in  1857,  after  twenty-one  months'  inter- 
ment, antimony  was  found  in  the  intestines.  The  presence  of 
the  metal  was  here  traced  to  some  small  doses  of  antimonial 
medicine  which  had  been  given  to  the  deceased  during  her  last 
illness,  and  shortly  before  her  death. 

The  plan  adopted  by  MM.  Millon  and  Laveran  for  the  detec- 
tion of  antimony  in  organic  liquids  (the  urine)  and  solids,  con- 
sists in  the  immersion  of  a  fre-hly  scraped  bar  of  pure  tin  into 
the  cold  liquid,  acidulated  with  about  one  tenth  part,  by  measure, 
of  pure  hydrochloric  acid.  Antimony,  if  present,  is  deposited  on 
the  tin  in  a  black  powder.  (Comptes  Rendus,  1856,  xxi.  p.  637; 
Annuaire  de  Chimie,  1846,  p.  715.)  There  is  no  deposit  with 
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arsenic  under  similar  circumstances.  This  may  suffice  for  patho- 
logical but  not  for  medico-legal  purposes.  In  the  cases  of  anti- 
monial  poisoning  hitherto  examined,  the  quantity  of  the  poison 
found  in  a  free  state  in  the  contents  of  the  stomach  and  bowels, 
has  been  only  a  minute  fractional  proportion  of  the  quantity 
swallowed.  The  amount  of  absorbed  antimony  found  deposited 
in  the  organs  is  always  small.  In  general,  from  one  grain  to 
three  or  four  grains  would  probably  be  the  whole  amount  that 
would  be  separated  by  chemical  processes  from  those  organs  and 
parts  of  the  body  which  are  usually  submitted  to  analysis  for 
absorbed  antimony.   (See  ante,  p.  196.) 

Arsenic  in  antimonial  compounds.  —  The  crystals  of  tartar 
emetic  occasionally  contain  traces  of  arsenic.  If  any  antimonial 
preparation  has  been  given  medicinally  to  a  person  alleged  to 
have  died  from  arsenic,  and  traces  only  of  arsenic  are  discovered 
in  the  dead  body,  a  medical  witness  must  be  prepared  for  this 
objection  to  chemical  evidence.  Two  persons  were  tried  in  France 
for  a  double  murder  by  poisoning  with  arsenic  ;  and  arsenic  and 
antimony  were  detected  in  the  exhumed  bodies.  The  presence 
of  antimony  was  accounted  for  by  the  fact  that  each  of  the  de- 
ceased had  taken  before  death  an  antimonial  quack-medicine. 
An  objection  was  made  to  the  evidence,  that  the  arsenic  might 
have  been  mixed  with  the  antimony  as  an  ordinary  adulteration 
in  the  medicine,  none  of  which  could  be  procured.  This  view, 
however,  was  immediately  set  aside  by  the  fact  that  the  arsenic 
was  in  very  large,  and  the  antimony  in  very  small  proportion. 
It  is  obvious  that  such  an  objection  could  only  hold  cceteris  pari- 
bus when  the  arsenic  was  in  minute  quantity.  (Gaz.  Med. 
Janvier  1846.)  This  question  might  easily  arise  in  England 
under  the  medicinal  use  of  James's  powder,  antimonial  wine,  or 
even  of  tartarized  antimony,  given  as  an  emetic  to  remove  a  poison. 
Two  cases  have  recently  occurred  in  this  country  in  which,  al- 
though antimony  was  believed  to  be  the  cause  of  death,  minute 
traces  of  arsenic  were  found  associated  with  antimony  in  one  of 
the  organs  of  the  body.  The  source  of  this  contamination  is  to 
be  traced  to  the  presence  of  arsenic  in  the  proportion  of  from 
l-60th  to  l-20th  of  its  weight  in  all  the  German  and  French 
sulphide  of  antimony.  Metallic  antimony  contains  from  l-50th 
to  1 -200th  part.  The  crystals  of  tartarized  antimony  which  are 
first  formed  are  free  from  this  impurity;  but  according  to  Mar- 
tius,  the  larger  crystals  which  are  principally  formed  in  the 
mother-liquid  contain  arsenic.  (Gmelin's  Handbook  of  Che- 
mistry, vol.  iv.  p.  317.)  The  use  of  arsenical  sulphuric  or  hydro- 
chloric acid  in  the  preparation  of  the  compound  may  also  prove 
an  additional  source  of  contamination.  Orfila  attributes  some 
of  the  severe  symptoms  occasionally  produced  by  antimony  to 
this  contamination  with  arsenic.  (Traite  de  Toxicologic,  i.  616, 
5me  ed.,  1852.) 
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CHLORIDE  OF  ANTIMONY.      SESQUICHLORIDE  OR  BUTTER  OF 
ANTIMONY. 

This  is  a  highly  corrosive  liquid,  varying  from  a  light  yellow 
to  a  dark  red  colour: — in  the  latter  state  containing  generally  a 
large  quantity  of  iron.  It  is  a  powerful  poison,  but  it  is  not  often 
taken  as  such.  Orfila  mentions  only  one,  and  that  a  doubtful 
instance,  which  occurred  nearly  two  hundred  year's  ago.  I  have 
collected  reports  of  four  cases,  in  three  of  which  recovery  took 
place,  while  the  other  was  fatal. 

Symptoms. — In  1836,  a  boy,  get.  12,  swallowed  by  mistake 
for  ginger-beer  four  or  five  drachms  of  a  solution  of  butter  of 
antimony.  In  half  an  hour  he  was  seized  with  vomiting,  which 
continued  at  intervals  for  two  hours.  There  was  faintness,  with 
general  weakness  and  great  prostration  of  strength.  Remedial 
means  were  adopted,  and  the  next  day  the  chief  symptoms  were 
heat  and  uneasiness  in  the  mouth  and  throat,  with  pain  in  swallow- 
ing. There  were  numerous  abrasions  on  the  mucous  membrane 
of  the  mouth  and  fauces  ;  and  there  was  slight  fever,  from  which 
the  boy  quite  recovered  in  about  eight  days. 

In  a  second  case  which  occurred  in  1841,  about  a  table- 
spoonful  of  chloride  of  antimony  was  given,  by  mistake  for 
antimonial  wine,  to  a  boy  ast.  10  Immediately  on  drinking 
it,  the  boy  seemed  choked:  — his  features  were  set,  and  he  was 
unable  to  speak  for  some  minutes.  He  vomited  freely,  —  gruel 
was  given  to  him,  which  was  rejected  :  he  complained  of  great 
pain  in  his  throat.  Medical  assistance  was  sent  for,  and  about 
two  hours  after  swallowing  the  poison,  the  child  laboured  under 
the  following  symptoms.  The  features  were  pale  and  collapsed, 
the  eyes  sunk,  —  the  pupils  dilated  and  inactive,  —  the  skin 
cold,  —  the  mouth  filled  with  a  thick  tenacious  transparent 
mucus, — nausea,  vomiting,  —  pulse  80  and  small,  and  breathing 
heavy.  He  was  in  a  kind  of  stupor,  from  which  he  could,  how- 
ever, be  roused  to  answer  questions  rationally.  He  felt  a  severe 
burning  pain  in  the  throat,  extending  to  the  stomach, — in- 
creased by  deglutition.  Under  active  medical  treatment,  these 
alarming  symptoms  were  removed  ;  on  the  following  day  it  was 
observed,  that  there  were  patches  of  a  bright  scarlet  colour  in 
the  throat,  with  difficulty  of  swallowing.  In  the  course  of  a  few 
days  the  boy  recovered.  The  third  case  occurred  to  Mr.  Bancks, 
of  Stourbridge.  On  the  16th  November,  1846,  a  boy,  set. 
7,  swallowed  two  drachms  of  chloride  of  antimony,  sent  in 
mistake  by  a  druggist,  who  immediately  discovered  his  error 
and  applied  for  medical  assistance.  There  was  excoriation  of 
the  mouth  and  throat ;  the  skin  was  cold  and  clammy ;  pulse 
small  and  accelerated  ;  burning  pain  in  the  stomach,  with  swelling 
of  the  abdomen,  and  incessant  vomiting.  Magnesia  diffused  in 
water,  a  decoction  of  bark  and  strong  tea,  were  given  at  intervals 
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until  8  p.m.,  when  there  appeared  much  less  pain  in  the  stomach. 
The  boy  gradually  recovered,  and  in  four  days  was  out  of  danger. 
For  the  next  few  days  he  continued  to  improve,  and  was  soon 
in  perfect  health  again.  It  is  worthy  of  remark  that  the  child 
had  taken  no  food  on  the  morning  he  swallowed  the  poison, — 
a  circumstance  much  against  the  chance  of  recovery.  (Prov. 
Med.  Journ.  Dec,  23,  1846.)  Another  case  of  recovery  from  a 
dose  of  an  ounce  is  reported  in  the  Lancet,  Feb.  26,  1848,  p.  230. 

The  only  fatal  case  which  I  have  met  with,  was  commu- 
nicated to  me  by  Mr.  Mann,  of  Bartholomew  Close.  An  army 
surgeon  swallowed,  for  the  purpose  of  suicide,  from  two  to  three 
ounces  by  measure  of  chloride  of  antimony.  About  an  hour 
afterwards,  he  was  seen  by  Mr.  Mann.  There  was  entire  prostra- 
tion of  strength,  with  coldness  of  the  skin,  and  incessant  attempts 
to  vomit.  Severe  griping  pains  were  felt  in  the  abdomen  ;  and 
there  was  a  frequent  desire  to  evacuate  the  bowels,  but  nothing 
was  passed.  In  the  course  of  a  few  hours  reaction  took  place,  the 
pain  subsided,  and  the  pulse  rose  to  120.  There  was  now  a  strong 
disposition  to  sleep,  so  that  he  appeared  as  if  labouring  under  the 
effects  of  a  narcotic  poison.  In  this  state  he  continued  until  he 
died.  —  ten  hours  and  a  half  after  he  had  swallowed  the  poison. 

Appearances  after  death. —  The  interior  of  the  alimentary 
canal,  from  the  mouth  dowmvards  to  the  middle  of  the  small 
intestines,  presented,  in  the  above-mentioned  case,  a  black  ap- 
pearance, as  if  the  parts  had  been  charred.  In  general,  there 
was  no  mucous  membrane  remaining,  either  on  the  stomach  or 
elsewhere;  only  a  flocculent  subst.mce,  which  could  be  easily 
scraped  off  with  the  back  of  the  scalpel,  leaving  the  submucous 
tissues  and  the  peritoneal  coat.  All  these  parts  were  so  soft  that 
they  were  easily  torn  with  the  fingers. 

Treatment.  —  The  free  exhibition  of  magnesia  in  milk,  as  well 
as  of  substances  containing  tannic  acid. 

CHEMICAL  ANALYSIS. 

If  any  portion  of  the  chloride  be  left  in  the  vessel,  it  may  be 
tested  by  adding  a  few  drops  to  a  large  quantity  of  water,  when 
the  whitish-yellow  oxychloride  of  antimony  will  be  precipitated; 
the  supernatant  liquid  will  contain  muriatic  acid,  which  may  he 
detected  by  nitrate  of  silver.  It  has  been  already  observed,  that 
the  only  objection  to  this  mode  of  testing,  is,  that  the  salts  of 
bismuth  are  also  decomposed  by  water ;  but  the  precipitate  in 
this  case  is  insoluble  in  tartaric  acid,  and  is  blackened  by  hydro- 
Bolpharet  of  ammonia;  while  in  the  case  of  antimony,  it  is 
soluble  in  that  acid,  and  is  changed  to  an  orange-red  colour  by 
the  hydrosulphuret.  The  precipitated  oxide  of  antimony  is 
soluble  in  potash  ;  and  on  adding  nitrate  of  silver  to  the  potash- 
solution,  a  dense  black  precipitate  is  formed  insoluble  in  am- 
monia.   Kitrate  of  silver  added  to  the  chloride  gives  a  mixed 
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precipitate  of  chloride  of  silver  and  oxide  of  antimony,  the 

former  heing  soluble  in  ammonia.  If  the  chloride  contain  much 
iron,  the  colour  of  the  precipitate  will  be  obscured.  Ferrocyanide 
of  potassium  has  no  effect  on  a  solution  of  tartar  emetic,  but  it 
precipitates  the  chloride  of  antimony  of  a  yellow-white  ;  or  if 
much  iron  be  present,  Prussian  blue  is  abundantly  thrown  down. 

Organic  liquids  or  solids. — The  chloride,  as  a  corrosive,  com- 
bines with  the  animal  tissue?.  The  antimony  may  be  separated 
in  such  cases  by  boiling  them  in  muriatic  or  nitro-muriatic  acid. 
By  this  process,  the  organic  matter  will  be  decomposed  and 
entirely  destroyed,  —  the  antimony  being  recovered  on  evapora- 
tion to  dryness,  and  treating  the  residue  with  strong  hydro- 
chloric acid.  The  liquid  may  then  be  further  tested  by  the 
process  of  Marsh  or  lleinsch. 

A  case  of  attempted  poisoning  by  the  administration  of  the 
glass  (vitrefied  oxysulphuret)  of  antimony  in  soup,  is  re- 
ported by  Chaussier.  There  appears  to  have  been  no  doubt  that 
some  of  the  substance  was  swallowed  :  the  man  was  seized  after 
the  meal  with  pain  in  the  bowels  and  vomiting.  He  died  in 
nineteen  days.  On  inspection,  no  appearances  indicative  of 
poison  were  met  with  in  the  alimentary  canal,  and  an  opinion 
was  given  that  the  deceased  had  died  from  malignant  fever. 
(Memoires  et  Rapports,  330.) 

PREPARATIONS  OF  ZINC.    SULPHATE  OF  ZINC.     WHITE  VITRIOL 
OR  WHITE  COPPERAS. 

Symptoms  and  appearances.  —  The  symptoms  produced  by  an 
over-dose  of  sulphate  of  zinc  are  pain  in  the  abdomen  and  vio- 
lent vomiting,  coming  on  almost  immediately,  and  followed  by 
purging.  After  death,  the  stomach  has  been  found  inflamed.  The 
sulphate  appears  to  act  as  a  pure  irritant ;  it  has  no  corrosive 
properties.  This  salt  may  cause  death  indirectly  as  the  result 
of  exhaustion  from  violent  vomiting,  when  an  ordinary  dose 
has  been  given  to  a  person  already  debilitated  by  disease.  (Med. 
Times  and  Gaz.,  July  16,  1853,  p.  78.)  Dr.  Gibb  has  reported 
a  case  of  poisoning  by  this  substance,  in  which  a  lady  recovered 
after  taking  sixty-seven  grains.    (Lancet,  May  17,  1856.) 

Tommasini  relates,  that  a  lady  swallowed,  by  mistake,  one 
ounce  of  sulphate  of  zinc.  Among  the  first  symptoms  were 
violent  pains  in  the  stomach,  vomiting  and  convulsions,  in  fact, 
severe  irritation.  The  pain  continued  for  some  time.  There 
was  paleness  of  the  countenance,  coldness  of  the  limbs,  irregular 
pulse,  cold  sweats,  and  fainting.  This  state  of  collapse  was 
alarming.  Stimulants  were  given.  At  night,  besides  pain  hi 
the  abdomen  and  unnatural  heat,  there  was  fever  with  other 
symptoms  of  reaction.  Inflammation  of  the  stomach  supervened. 
It  was  some  time  before  recovery  took  place.  (Delia  nuova 
dottrina  med.  Italiana,  1817,  p.  5*7.) 
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Treatment.  —  Tepid  water,  with  milk  or  albumen,  should  be 
freely  given  to  promote  vomiting.  Any  infusions  containing 
tannic  acid  may  be  employed,  such  as  tea,  oak-bark,  or  Peru- 
vian bark.  If  the  poison  should  have  entered  into  the  intestinal 
canal,  a  fact  indicated  by  severe  pain  in  the  lower  part  of  the 
abdomen,  emollient  enemata  may  be  administered. 

Chemical  analysis.  —  The  pure  sulphate  is  seen  in  white  pris- 
matic crystals,  closely  resembling  in  appearance  sulphate  of 
magnesia  and  oxalic  acid  ;  from  oxalic  acid  it  is  distinguished  by 
remaining  fixed  when  heated  on  platina  foil,  —  from  the  sulphate 
of  magnesia,  by  tests  applied  to  its  solution.  It  is  readily  dissolved 
by  water,  this  fluid  taking  up  about  one-third  of  its  weight  at 
common  temperatures.  Analysis  of  the  solution.  —  The  solution 
in  water  has  a  slightly  acid  reaction.  The  following  tests  may 
be  used  for  the  detection  of  oxide  of  zinc.  1.  Ammonia  gives  a 
white  precipitate,  soluble  in  an  excess  of  the  alkali.  2.  Sesqui- 
carbonate  of  ammonia,  a  white  precipitate,  also  soluble  in  a  large 
excess  of  the  test.  3.  Ferrocyanide  of  potassium,  a  white  preci- 
pitate. 4.  Sulphuretted  hydrogen  and  hydrosulphurct  of  ammonia, 
a  milky- white  precipitate,  provided  the  solution  be  pure  and 
neutral,  or  nearly  so.  If  the  solution  be  very  acid,  sulphuretted 
hydrogen  produces  no  effect  whatever.  Nitrate  of  baryta  will 
serve  to  indicate  the  presence  of  sulphuric  acid. 

In  organic  mixtures. — If  the  sulphate  of  zinc  be  dissolved,  a 
current  of  sulphuretted  hydrogen  gas  may  be  passed  into  the  solu- 
tion ;  the  presence  of  zinc  is  immediately  indicated  by  a  milky- 
white  froth — the  sulphuret  may  be  collected,  and  decomposed 
by  boiling  it  with  muriatic  acid.  The  solution  may  be  then 
tested  for  zinc. 

In  the  tissues.  — If  the  salt  of  zinc  be  decomposed,  and  we  have 
to  search  for  it  in  the  mucous  membrane  of  the  stomach,  or  in 
the  substance  of  the  liver,  it  may  be  cut  up  and  boiled  in  strong 
nitric  acid.  The  viscera  may  be  also  incinerated  with  flux,  and 
the  zinc  procured  in  the  metallic  state,  or  dissolved  out  of  the 
residue  by  muriatic  acid. 

CHLORIDE  OF  ZINC. 

The  chloride  of  zinc  is  sold  to  the  public  as  a  disinfectant, 
under  the  name  of  "  Sir  W.  Burnett's  Fluid."  This  is  a  highly 
concentrated  solution  of  the  pure  or  sometimes  impure  chloride 
of  the  metal  ;  it  has  been  taken  by  accident  in  several  cases,  and 
in  one  instance  was  supposed  to  have  been  criminally  adminis- 
tered as  a  poison.  It  is  either  colourless  like  water,  and  in  this 
state  has  been  fatally  mistaken  for  "fluid  magnesia,"  or  yel- 
lowish coloured  from  the  presence  of  oxide  of  iron. 

In  one  case  it  was  taken  by  mistake  for  pale  ale,  and  caused 
alarming  symptoms.  On  two  occasions  it  has  caused  death 
by  its  having  been  administered  by  mistake  for  ■  fluid  mag- 
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nesia."  In  August  1856,  it  gave  rise  to  a  fatal  accident  in  one  of 
the  American  steamers.  It  was  served  to  the  Rev.  T.  Marsh, 
a  passenger,  by  mistake  for  mineral  water.  It  is  stated  that  he 
did  not  swallow  more  than  a  mouthful,  as  he  immediately 
perceived  a  burning  sensation  in  his  throat.  He  died  from  the 
effects  on  the  fourth  day.  Most  of  these  accidents  have  occurred 
from  carelessness  in  keeping  this  noxious  fluid  in  ordinary  wine 
or  medicine  bottles,  and  in  proximity  to  innocuous  liquids  which 
resemble  it. 

Symptoms.  —  The  symptoms  are  immediate.  In  a  case  re- 
ported by  Dr.  Stratton,  about  two  ounces  of  a  solution  contain- 
ing only  twelve  grains  of  the  chloride  were  swallowed.  The 
patient  immediately  felt  pain  and  nausea  ;  vomiting  followed, 
and  she  recovered,  but  suffered  from  some  indisposition  for  three 
weeks.  In  a  second  case,  a  wine-glassful,  equivalent  to  at  least 
two  hundred  grains  of  solid  chloride,  was  swallowed.  The  man 
instantly  experienced  burning  pain  in  the  gullet,  burning  and 
griping  pain  in  the  stomach,  great  nausea,  and  coldness.  Vomit- 
ing came  on  in  two  minutes  ;  the  legs  were  drawn  up  to  the 
body  ;  there  was  cold  perspiration,  with  other  signs  of  collapse. 
The  man  perfectly  recovered  in  sixteen  days.  (Ed.  Med.  and 
Surg.  Journal,  Oct.  1848,  p.  335  ;  and  British  American  Jour- 
nal, Dec.  1848,  p.  201.)  Other  cases  show  that  the  concen- 
trated liquid  has  a  strong  corrosive  action  locally,  destroying  the 
membrane  of  the  mouth,  throat,  gullet,  and  stomach.  There 
has  been  frothing  of  the  mouth,  with  general  lividity  and  cold- 
ness of  the  skin.  In  a  case  in  which  only  a  mouthful,  i.  e.  from 
four  to  six  drachms  of  the  fluid  had  been  swallowed,  the  patient 
experienced  giddiness  and  loss  of  sight,  with  immediate  burning 
heat  in  the  stomach  :  vomiting  and  purging  came  on,  and  the 
former  symptom  continued  for  a  week.  There  was  so  much 
irritability  of  the  stomach  for  a  period  of  three  weeks,  that  the 
patient  became  greatly  reduced.  Among  the  early  symptoms 
was  loss  of  voice,  which  did  not  return  for  five  weeks.  (Med. 
Times,  Oct.  11,  1851,  p.  382  ;  and  Nov.  8,  1 851,  p.  497.)  Dr. 
R.  Hassall  has  reported  a  case  in  which  the  nervous  symptoms 
were  strongly  marked,  and  were  of  a  peculiar  kind.  Three 
ounces  of  "  Burnett's  Fluid"  were  swallowed.  There  was  imme- 
diately a  sense  of  constriction  in  the  throat,  with  a  hot  burning 
sensation  in  the  stomach.  It  is  worthy  of  remark,  that  there 
was  no  pain  in  the  mouth,  and  there  was  no  appearance  of  cor- 
rosion in  this  cavity  or  on  the  lips.  There  was  incessant  vomit- 
ing, the  vomited  matters  consisting  of  thick  mucus  streaked 
with  blood,  and  some  portion  of  mucous  membrane  was  dis- 
charged. There  was  no  purging  until  the  third  day,  when  tne 
discharges  from  the  bowels  had  a  coffee-ground  appearance. 
After  the  lapse  of  a  fortnight,  a  train  of  nervous  symptoms  set 
in,  indicated  by  a  complete  perversion  of  taste  and  smell.  The 


556      CHLORIDE  OF  ZIXC.     APPEARANCES  AFTER  DEATH. 


patient  appears  to  have  recovered  in  about  three  months.  (Lan- 
cet, Aug.  20,  1853,  p.  159.) 

Mr.  Allanson.of  Sheffield,  communicated  tome  the  following 
case,  which  occurred  in  July  1854.  A  woman,  set.  28,  swallowed 
an  ounce  of  a  strong  solution  of  the  chloride,  which  had  been  sold 
to  her  as  disinfecting  fluid.  In  two  hours  she  was  lying  on  her 
back  iu  a  state  of  great  excitement.  The  face  was  flushed,  the  eyes 
were  turned,  a  frothy  saliva  was  issuing  from  the  mouth,  the 
hands  and  feet  were  cold,  and  the  pulse  was  scarcely  perceptible. 
Sue  was  perfectly  conscious,  and  complained  of  a  burning  sen- 
sation in  the  mouth,  throat,  and  stomach.  The  tongue  was 
found  swollen,  and  the  mucous  membrane  red,  but  there  was  no 
excoriation.  It  was  at  first  supposed  that  she  had  swallowed 
oil  of  vitriol.  In  spite  of  treatment,  she  died  in  four  hours  after 
she  had  taken  the  poison.  While  she  survived  there  was  fre- 
quent vomiting,  but  the  most  prominent  symptom  was  severe 
pain  in  the  stomach  and  throat. 

Appearances  after  death. — Out  of  ten  cases  of  which  I 
have  collected  the  particulars,  there  have  been  six  deaths.  Iu 
one,  an  infant,  set.  fifteen  months,  the  lining  membrane  of  the 
mouth  and  throat  was  white  and  opaque.  The  stomach  was 
hard  and  leathery,  containing  a  liquid  like  curds  and  whey. 
Its  inner  surface  was  corrugated,  opaque,  and  tiiged  of  a  dark 
leaden  hue.  The  lungs  and  kidneys  were  congested.  The  fluid 
of  the  stomach  was  found  to  contain  chloride  of  zinc.  (Med. 
Times,  July  13,  1850,  p.  47.)  A  seaman,  ret.  21,  swallowed 
about  half  a  pint  of  Burnett's  solution  The  case  proved  fatal 
in  spite  of  treatment,  and  the  appearances  (twenty-five  hours 
after  death)  were  as  follows  :— The  neck  was  swollen,  the  hands 
were  clenched.  There  was  great  lividity  of  the  body  and  arms. 
The  stomach  externally  was  reddened  ;  the  mucous  membrane 
was  of  a  deep  purple  colour,  and  partially  corroded  and  de- 
stroyed. The  pyloric  or  intestinal  opening  was  constricted,  and 
the  mucous  membrane  at  this  part  looked  as  if  catfstic  had  been 
applied  to  it.  The  upper  part  of  the  gullet  was  constricted  and 
of  a  purplish  colour  :  the  mucous  membrane  of  the  remainder 
covered  with  a  fine  false  membrane,  with  a  loose  coagulum  of 
recently  exuded  lymph  in  the  centre.  The  upper  part  of  the 
small  intestines  (duodenum)  was  of  a  purplish  colour,  and 
intensely  red  for  about  six  inches.  There  were  some  red  patches 
in  the  jejunum,  and  small  emphysematous  patches  near  the  lower 
part  of  the  small  intestines.  The  lungs  were  congested,  and  the 
right  lung  contained  a  bloody  serum.  The  heart  was  normal ; 
the  ventricles  were  filled  with  dark  coagula  of  blood.  In  the 
head,  the  membranes  (dura  mater)  contained  more  blood  than 
usual,  and  there  was  a  general  congestion  of  vessels  on  the  sur- 
face of  the  brain,  as  well  as  at  the  base.  The  grey  matter  was 
darker  than  usual,  and  the  right  choroid  plexus  was  enlarged. 
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(Dr.  J.  Rose,  Lancet,  Sept.  12,  1857,  p.  271.)  In  Mr.  Allanson's 
case  (supra)  the  body  was  examined  fifty-three  hours  after  death. 
The  stomach  was  much  distended,  of  a" pale  leaden  hue,  and  the 
veins  were  dark  and  prominent.  The  under  surface  of  the  liver, 
where  it  was  in  contact  with  the  stomach,  had  the  same  ap- 
pearance. The  intestines  and  the  other  viscera  were  healthy. 
The  stomach  contained  a  quantity  of  fluid.  The  coats  were  of 
the  consistency  of  thin  tripe,  and  were  much  thickened  at  the 
intestinal  end.  None  of  the  fluid  taken  had  passed  through  the 
pylorus.  Well-marked  papillae  of  a  dirty  white  colour  covered 
the  whole  mucous  membrane.  The  gullet  was  much  inflamed. 
The  epithelial  membrane  was  white  and  easily  detached, 
appearing  like  a  false  membrane.  The  lungs  and  heart  were 
perfectly  healthy.  Chloride  of  zinc  was  detected  in  the 
stomach. 

These  facts  show  that  the  concentrated  solution  of  chloride  of 
zincjis  both  a  corrosive  and  an  irritant  poison,  exerting  also  a 
powerful  action  on  the  nervous  system.  In  a  case  which  proved 
fatal  at  Guy's  Hospital  in  1856,  the  coats  of  the  stomach  were 
excessively  thickened,  and  had  a  leathery  consistency.  The 
chloride  of  zinc  may  destroy  life  either  by  producing  stricture  of 
the  gullet,  or  by  its  chemical  action  on  the  lining  membrane  of 
the  stomach  leading  to  a  loss  of  power  of  digestion,  emaciation, 
and  exhaustion. 

Treatment.  —  The  free  use  of  albumen  and  emetics. 

Analysis. — The  chlorine  may  be  detected  by  nitrate  of  silver 
— the  zinc  by  the  tests  above  described.  (See  p.  554.)  All 
the  samples  which  I  have  examined,  with  one  exception,  con- 
tained iron.  The  properties  of  this  liquid  became  a  subject 
of  inquiry  in  Richards  v.  Cocking  (Guildhall  Summer  Sittings, 
1858).  The  plaintiff  charged  the  defendant,  a  druggist,  with 
having  supplied  him  with  Burnett's  fluid  in  place  of  fluid  mag- 
nesia. There  was  medical  evidence  that  the  plaintiff  had  suf- 
fered from  snch  symptoms  as  chloride  of  zinc  would  produce, 
and  he  obtained  a  verdict.  On  this  occasion  I  examined  the 
liquid  usually  sold  as  Burnett's  fluid.  I  found  that  it  had  a  sp. 
gr.  of  1-494, — that  it  had  an  oily  consistency,  and  was  frothy 
when  shaken.  It  coagulated  albumen  even  when  much  diluted, 
and  strongly  corroded  animal  matter.  One  fluid  ounce  of 
it  by  measure  contained  372  grains  of  solid  chloride  of  zinc.  It 
is  a  most  dangerous  substance,  and  is  liable  to  be  fatally  mis- 
taken for  numerous  innocent  medicines. 

In  the  tissues.  —  Chloride  of  zinc  may  be  detected  in  the 
tissues  by  the  process  of  incineration  in  a  porcelain  capsule,  and 
digestion  of  the  ash  in  water,  or  by  carbonizing  the  organ  by 
nitric  acid.  It  is  important  to  bear  in  mind  that  this  salt  is 
occasionally  used  for  embalming  or  preserving  dead  bodies  ; 
hence  the  discovery  of  it  is  of  itself  no  proof  of  poisoning. 
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CARBONATE  OF  ZINC  (CALAMINE). 

This  compound  does  not  appear  to  have  any  poisonous  action  ; 
and  it  would  probably  require  to  be  given  in  large  quantity  to 
produce  any  effect.  Carbonate  of  zinc  is  the  white  substance 
which  is  formed  on  the  metal  when  long  exposed  to  air  and 
moisture.  Its  effects  may  become  a  subject  of  investigation  as  a 
matter  of  medical  police,  since  zinc  is  now  much  used  for  roof- 
ing, and  also  in  the  manufacture  of  water  pipes  and  cisterns. 
(See  Ann.  d'Hyg.  1837,  281,  ii.  352  ;  also  Edinburgh  Monthly 
Journal,  Aug.  1850,  p.  181.) 

PREPARATIONS  OF  TIN. 

The  only  preparations  of  this  metal  which  require  to  be  noticed 
as  poisons  are  the  Chlorides  or  Muriates,  a  mixture  of  which  is 
extensively  used  in  the  arts,  under  the  name  of  Dyer's  Spirit. 
The  salts  may  exist  in  the  f,»rm  of  whitish-yellow  crystals  ;  but 
more  commonly  they  are  met  with  in  a  strongly  acid  solution  in 
water.  They  are  irritant  poisons  ;  but  so  seldom  used  as  such, 
that  only  one  death  occurred  from  them  in  England  and  Wales 
during  a  period  of  two  years. 

PREPARATIONS  OF  SILVER. 

Nitrate  of  Silver.  Lunar  Caustic.  Lapis  Infernalis. — This 
substance,  which  is  commonly  met  with  in  small  sticks  of  a  white 
or  dark  grey  colour,  is  readily  soluble  in  distilled  water  ;  in 
common  water  it  forms  a  milky  solution.  It  acts  as  a  power- 
ful corrosive,  destroying  all  the  organic  tissues  with  which  it 
comes  in  contact.  There  are  at  least  two  cases  on  record  in  which 
it  has  proved  fatal  in  the  human  subject:  one  of  these  occurred 
in  1837-8,  but  the  particulars  are  unknown.  The  symptoms  come 
on  immediately,  and  the  whitish  flaky  matter  vomited  is  rendered 
dark  by  exposure  to  light.  The  presence  of  dark-coloured  spots 
on  the  skin  will  also  indicate  the  nature  of  the  poison. 

PREPARATIONS  OF  GOLD. 

Perchloride. — This  is  the  only  preparation  of  gold  which  re- 
quires notice.  It  is  a  powerful  irritant  poison,  acting  locally  like 
the  nitrate  of  silver.  Nothing  is  known  of  its  effects  on  the 
human  subject  ;  but  in  administering  it  to  animals,  Orfila  has 
found  extensive  inflammation,  and  even  ulceration,  of  the  mucous 
membrane  of  the  stomach.  (Toxicologic,  ii.  30.)  The  metal  is 
absorbed  and  carried  into  the  tissues,  but  its  poisonous  action 
appears  to  be  wholly  independent  of  absorption. 

PREPARATIONS  OF  IRON. 

Sulphate  of  Iron.  Copperas.  GreenVitriol. — This  compound 
has  been  several  times  administered  with  malicious  intention. 
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One  death  from  it  took  place  in  1837-8.  It  cannot,  however,  be 
a  very  active  preparation  ;  for  a  girl  who  swallowed  an  ounce 
of  it  recovered,  although  she  suffered  for  some  hours  from  violent 
pain,  vomiting,  and  purging.  (Christison  on  Poisons,  506.) 
Green  vitriol  or  copperas  is  sometimes  given  as  an  abortive.  A 
suspicious  case  is  reported,  in  which  a  woman  far  advanced  in 
pregnancy,  but  enjoying  good  health,  was  suddenly  seized  at 
midnight  with  vomiting  and  purging,  and  died  in  about  fourteen 
hours.  The  body,  which  had  been  buried,  was  disinterred,  and 
iron  was  found  in  large  quantity  in  the  viscera.  The  symptoms  are 
not  always  of  this  violent  kind.  In  a  case  which  occurred  to  M. 
Chevallier,  a  man  gave  a  large  dose  of  sulphate  of  iron  to  his 
wife.  There  was  neither  colic  not  vomiting.  The  woman  lost 
her  appetite,  but  ultimately  recovered.  In  another  case  reported 
by  the  same  authority,  a  woman  was  tried  and  convicted  of  poi- 
soning her  husband  with  sulphate  of  iron:  but  in  consequence  of 
the  great  diversity  of  opinion  among  the  scientific  witnesses  at  the 
trial  respecting  the  poisonous  properties  of  this  mineral  salt,  and 
the  dose  in  which  it  would  be  likely  to  operate  injuriously,  the 
Court  and  Jury  recommended  that  the  sentence  of  death  should 
not  be  carried  into  execution.  (Ann.  d'Hyg.  1851,  i.  p.  155.)  The 
reader  will  find  some  additional  remarks  in  reference  to  the  ac- 
tion of  the  sulphate  of  iron  on  the  body,  by  the  late  M.  Orfila, 
in  the  same  Journal,  1851,  ii.  337. 

External  application. — A  case  which  seems  to  show  that  this 
substance  may  really  act  through  the  skin,  has  been  reported  by 
Mr.  Moore,  of  York.  A  healthy  boy,  set.  14,  after  having 
been  employed  in  picking  crystals  from  the  vat  in  which  sulphate 
of  iron  was  set  to  crystallize,  was  attacked  with  headache  and 
sickness.  He  vomited  several  times,  felt  pains  in  the  calves  of 
his  legs,  and  colicky  pains  in  the  abdomen  :  at  the  same  time 
his  limbs  became  contracted.  The  boy  had  previously  com- 
plained that  the  liquor  of  the  crystals,  into  which  he  was  con- 
stantly dipping  his  hands,  had  cracked  his  fingers.  In  the  course 
of  a  week  or  ten  days,  these  symptoms  disappeared  under  treat- 
ment. (Med.  Gaz.  xxx.  351.)  No  other  cause  could  be  assigned 
for  this  singular  attack,  than  the  frequent  contact  of  the  hands 
with  a  saturated  solution  of  the  green  sulphate  of  iron. 

Chemical  analysis. — This  substance  is  generally  met  with  in 
crystals  of  a  sea-green  colour.  It  is  readily  soluble  in  water.  1. 
Ferrocyanide  of  potassium  added  to  the  solution,  gives  a  greenish 
blue  precipitate,  becoming  of  a  deep  blue  by  exposure  to  the  air. 
2.  Hydrosulphuret  of  ammonia  gives  a  black  precipitate.  3. 
Nitrate  of  baryta  will  show  the  presence  of  sulphuric  acid. 

Muriate  of  Iron.  Tincture  of  Sesquichloride  of  Iron. — This  is 
an  acid  solution  of  peroxide  of  iron  with  alcohol.  It  is  of  a  deep 
red  colour,  and  is  much  used  in  medicine.  Dr.  Christison  re- 
lates an  instance  in  which  a  man  by  mistake  swallowed  an  ounce 
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and  a  half  of  this  liquid :  the  symptoms  were  somewhat  like  those 
produced  by  muriatic  acid.  He  at  first  rallied,  but  died  in  about 
five  weeks.  The  stomach  was  found  partially  inflamed,  and 
thickened  towards  the  lesser  end.  This  salt  has  been  much  used 
for  criminal  purposes  in  France.  (See  Medical  Gazette,  vol. 
xlvii.  p.  307:  also  Ann.  d'Hyg.  1850,  i.  p.  180,  416;  and,  1851, 
i.  p.  155,  ii.  337.)  A  case  was  reported  to  the  Westminster 
Medical  Society,  in  November  1842,  in  which  a  girl,  set.  15 
five  months  advanced  in  pregnancy,  swallowed  an  ounce  of  the 
tincture  of  muriate  of  iron  in  four  doses  in  one  day,  for  the  pur- 
pose of  inducing  abortion.  Great  irritation  of  the  whole  urinary 
system  followed;  but  this  was  speedily  removed,  and  she  recovered. 
Another  case  of  recovery  from  a  large  dose  of  this  preparation 
has  been  reported  by  Mr.  Amyot.  A  healthy  married  female 
swallowed,  by  mistake  for  an  aperient  draught,  one  ounce  and  a 
half  of  the  tincture  of  muriate  of  iron.  She  immediately  ejected 
a  portion,  and  violent  retching  continued  for  some  time.  There 
was  great  swelling  of  the  glottis,  with  cough,  and  difficulty  of 
swallowing.  These  symptoms  were  followed  by  heat  and  dry- 
ness of  the  throat,  with  a  pricking  sensation  along  the  course  of 
the  gullet  and  stomach;  and  in  the  afternoon  a  quantity  of  dark 
grumous  blood  was  vomited.  The  motions  were  black,  owing 
doubtless  to  the  action  of  sulphur  upon  the  metal.  In  about  a 
month  the  patient  was  perfectly  restored  to  health.  (Provincial 
Journal,  April  7  and  21,  1847,  180.)  Another  case  of  recovery 
from  a  large  dose  has  been  reported  by  Sir  James  Murray.  The 
patient,  set.  72,  swallowed  by  mistake  three  ounces  of  the  tincture 
in  a  concentrated  state.  The  tongue  soon  became  swollen ;  a 
ropy  mucus  flowed  from  the  mouth  and  nose ;  there  was  croupy 
respiration,  with  a  sense  of  impending  suffocation.  The  pulse 
was  feeble,  the  skin  cold  and  clammy,  and  the  face  swollen  and 
livid.  A  castor- oil  mixture  brought  away  inky  evacuations,  and 
the  patient  rapidly  recovered.  (Dub.  Med.  Press,  Feb.  21,  1849.) 
This  liquid  has  been  used  in  large  doses  for  the  purposes  of 
criminal  abortion. 

Chemical  analysis. — The  chlorine  may  be  detected  by  nitrate 
of  silver  and  nitric  acid,  while  the  peroxide  of  iron  is  immediately 
indicated  by  a  precipitate  of  Prussian  blue  on  adding  a  solution 
of  Fcrrocyanide  of  potassium. 

PREPARATIONS  OF  BISMUTH. 

Subnitrate  of  Bismuth.  Pearl-white.  Magistery  of  Bismuth. — 
This  substance,  in  a  dose  of  two  drachms,  caused  the  death  of  an 
adult  in  nine  days.  There  was  burning  pain  in  the  throat,  with 
vomiting  and  purging,  coldness  of  the  surface,  and  spasms  of 
the  arms  and  legs,  —  also  a  strong  metallic  taste  in  the  mouth] 
On  inspection,  the  throat, larynx,  and  gullet  were  found  inflamed; 
and  there  was  inflammatory  redness  in  the  stomach  and  through- 
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out  the  intestinal  canal.  (Sobernheim,  335.)  In  a  ease  men- 
tioned by  Dr.  Traill,  a  man  took  by  mistake  six  drachms  of  the 
subnitrate,  in  divided  doses,  in  three  days.  He  suffered  from 
vomiting  and  pain  in  the  abdomen  and  throat,  but  finally  reco- 
vered. (Outlines,  115.)  These  cases  are  sufficient  to  prove  that 
a  substance  very  slightly  soluble  in  water  may  exert  a  powerfully 
poisonous  action  on  the  human  system. 

PREPARATIONS  OF  CHROMIUM. 

Bichromate  of  Potash.    Symptoms. — Well-observed  instances 
of  poisoning  by  this  compound,  which  is  now  extensively  used 
in  the  arts,  are  rare  ;  and  therefore,  the  details  of  the  following 
case,  communicated  to  the  Medical  Gazette  (xxxiii.  734)  by  Mr. 
Wilson  of  Leeds,  are  of  practical  interest.    A  man,  aged  sixty- 
four,  was  found  dead  in  his  bed  twelve  hours  after  he  had  gone 
to  rest;  he  had  been  heard  to  snore  loudly  during  the  night,  but 
this  had  occasioned  no  alarm  to  his  relatives.   When  discovered, 
he  was  lying  on  his  left  side,  his  lower  limbs  being  a  little  drawn 
up  to  his  body:  his  countenance  was  pale,  placid,  and  composed; 
eyes  and  mouth  closed  ;  pupils  dilated  ;  no  discharge  from  any 
of  the  outlets  of  the  body;  no  marks  of  vomiting  or  purging,  nor 
any  stain  upon  his  hands  or  person,  or  upon  the  bed  linen  or 
furniture.    The  surface  was  moderately  warm.    Some  dye-  stuff, 
in  the  form  of  a  black  powder,  was  found  in  his  pocket.  Appear- 
ances.— On  inspection,  the  brain  and  its  membranes  were  healthy 
and  natural ;  there  was  neither  congestion  nor  effusion  in  any 
part.    The  thoracic  viscera  were  equally  healthy,  as  well  as  those 
of  the  abdomen,  with  the  exception  of  the  liver,  which  contained 
several  hydatids.    A  pint  of  a  turbid  inky-looking  fluid  was 
found  in  the  stomach.    The  mucous  membrane  was  red  and  very 
vascular,  particularly  at  the  union  of  the  greater  end  with  the 
gullet:  this  was  ascribed  to  the  known  intemperate  habits  of  the 
deceased.   In  the  absence  of  any  obvious  cause  for  death,  poison 
was  suspected  ;  and  on  analysing  the  contents  of  the  stomach 
they  were  found  to  contain  bichromate  of  potash.    The  dye- 
powder  taken  from  the  man's  pocket  consisted  of  this  salt  mixed 
with  cream  of  tartar  and  sand.  It  is  worthy  of  remark  that  there 
was  neither  vomiting  nor  purging.    The  salt  does  not  appear 
to  have  operated  so  much  by  its  irritant  properties  as  by  its  in- 
direct effects  on  the  nervous  system.    This,  however,  is  by  no 
means  an  unusual  occurrence,  even  with  irritants  far  more 
powerful  than  the  bichromate  of  potash.    A  case  has  been  com- 
municated to  me  by  Mr.  Bishop  of  Kirkstall,  in  which  a  boy 
recovered  from  the  effects  of  a  dose  of  this  salt  only  after  the 
lapse  of  four  months.    The  first  symptoms  were  pain,  vomiting, 
dilated  and  fixed  pupils,  cramps  in  the  legs,  and  insensibility. 
His  recovery  was  due  to  early  treatment.    (See  Guy's  Hosp. 
Reports,  Oct.  1850,  p.  214.) 
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There  can  be  no  doubt  that  bichromate  of  potash  is  an  active 
poison.  Mr.  "West  has  published  a  case  from  which  it  appears 
that  a  medical  man,  who  had  inadvertently  tasted  a  solution  of 
it,  suffered  from  severe  symptoms  resembling  those  of  Asiatic 
cholera.  (Provincial  Journal,  Dec.  24,  1851,  p.  700.)  Dr.  Baer 
of  Baltimore  has  reported  the  following  case.  A  man,  in  draw- 
ing off  a  solution  of  the  bichromate  by  a  syphon,  accidentally 
received  a  small  quantity  into  his  mouth.  In  a  few  minutes  he 
perceived  great  heat  in  the  throat  and  stomach,  and  this  was  fol- 
lowed by  violent  vomiting  of  blood  and  mucus.  The  vomiting 
continued  incessantly  until  his  death,  which  took  place  in  five 
hours.  On  dissection,  the  mucous  membrane  of  the  stomach, 
duodenum,  and  about  one-fifth  of  the  jejunum,  was  destroyed  in 
patches.  (Beck's  Med.  Jur.  823.)  In  this  instance  the  salt 
acted  as  an  irritant. 

Treatment. — Besides  emetics,  carbonate  of  magnesia  or  chalk, 
mixed  up  in  a  cream  with  water,  should  be  given. 

Chemical  Analysis. — This  is  an  acid  salt,  easily  known  from 
all  the  other  metallic  poisons,  by  its  crystals  having  a  deep 
orange-red  colour.  It  is  readily  soluble  in  water,  and  the  solution 
has  the  rich  orange-colour  of  the  salt.  It  has  an  acid  reaction. 
It  may  be  identified  by  the  following  tests: — 1.  Nitrate  of  silver 
precipitates  the  solution  of  a  deep  red  colour.  2.  Acetate  of  lead 
precipitates  it  of  a  bright  yellow.  3.  Sulphuretted  hydrogen  yas 
produces  with  it  a  dingy  green  precipitate.  Potash  may  be  dis- 
covered in  it  by  the  action  of  chloride  of  platina. 

SALTS  OF  PLATINA,  PALLADIUM,  AND  OTHER  METALS. 

The  salts  of  Platina,  Palladium,  Iridium,  Rhodium,  Os- 
mium, Cobalt,  Nickel,  Manganese,  Cerium,  and  Uranium, 
also  possess  an  irritant  action,  partly  depending  on  the  acids 
with  which  they  are  combined.  According  to  the  experiments 
of  Gmelin  on  animals,  the  Oxide  of  Osmium  appears  to  be  the 
most  active  poison  among  them.  They  are  products  of  art  not 
met  with  in  common  life  ;  and,  so  far  as  I  can  ascertain,  they 
have  never  been  taken  as  poisons  by  man.  It  is  unnecessary, 
therefore,  to  occupy  space  by  detailing  the  chemical  processes 
whereby  they  may  be  identified  ;  these  will  be  found  fully  de- 
scribed in  all  works  on  chemistry.  This  concludes  the  history  of 
the  Mineral  Irritant  Poisons. 
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CHAPTER  32. 

MODE     OF     ACTION     OF     VEGETABLE     IRRITANTS  —  SAVIN   

SYMPTOMS  AND  APPEARANCES  —  ITS  ACTION  AS  AN  ABORTIVE 

—  CROTON    SEEDS    AND    OIL  COLCHICCM  —  HELLEBORE  

CANTHARIDES,  OR  SPANISH  FLIES  —  SYMPTOJIS  APPEAR- 
ANCES FATAL  DOSE  ANALYSIS. 

The  poisonous  substances  of  an  irritant  nature  which  belong  to 
the  vegetable  and  animal  kingdoms,  are  very  numerous  as  a  class  ; 
but  it  will  here  be  necessary  to  notice  only  those  which  have 
either  caused  death,  or  given  rise  to  accidental  poisoning.  The  true 
vegetable  irritants,  soon  after  they  are  swallowed,  produce  severe 
pain  in  the  abdomen,  accompanied  by  vomiting  and  purging. 
There  are  rarely  any  cerebral  symptoms,  and  no  convulsions. 

It  must  be  admitted,  however,  that  the  operation  of  many  of 
them  is  by  no  means  clearly  defined.  Stupor,  delirium,  and  con- 
vulsions are  occasionally  observed  as  secondary  effects  :  hence 
the  distinction  between  some  vegetable  irritants  and  those  which 
are  assigned  to  the  neurotic  class  is  purely  arbitrary.  Further 
experience  may  hereafter  lead  to  a  better  knowledge  of  their 
modus  operandi,  and  to  an  improved  classification.  One  circum- 
stance is  worthy  of  remark.  The  effects  of  neurotic  poisons  can 
commonly  be  traced  to  the  presence  of  a  poisonous  alkaloid  in 
the  vegetable.  Among  the  irritants,  the  effects  appear  to  be 
principally  due  to  the  presence  of  an  acrid  oil  or  resin.  There 
are  two,  the  Delphinium  Staphysagria  and  Colchicum  Autumnale, 
in  which  alkaloidal  principles  have  been  found. 

Some  of  the  vegetable  irritants  act  especially  on  the  bowels, 
and,  in  mild  doses,  are  safely  used  as  purgatives.  In  large  doses 
they  produce  violent  purging,  and  in  old  and  young  persons  are 
apt  to  cause  death  by  exhaustion.  There  are,  however,  but  few 
instances  recorded  of  their  fatal  action  on  the  human  body  ;  and 
the  little  that  is  known  concerning  their  operation  as  poisons,  is 
chiefly  derived  from  the  experiments  performed  by  Orfila  on 
animals.  The  changes  found  after  death  are  confined  to  irrita- 
tion and  inflammation  of  the  alimentary  canal.  These  substances 
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(if  we  except  Savin)  are  rarely  resorted  to  by  the  suicide  or 
murderer, — for  large  doses  are  required,  and  their  fatal  operation 
even  in  these  cases  is  rendered  uncertain  by  the  circumstance 
that  they  excite  vomiting,  and  are  then  commonly  expelled  from 
the  stomach. 

Treatment. — In  cases  of  poisoning  by  the  vegetable  irritants, 
emetics  and  purgatives  (castor  oil)  or  injections  should  be  freely 
employed,  and  when  the  poisonous  vegetable  is  expelled,  anti- 
phlogistic measures  may  be  used. 

SAVIN.    JUNIPERUS  SABINA. 

This  is  a  well-known  plant,  the  leaves  or  tops  of  which  contain 
an  irritant  poison  in  the  form  of  an  acrid  volatile  oil  of  a  pecu- 
liar terebinthinate  odour.  They  exert  an  irritant  action,  both  in 
the  state  of  infusion  and  powder.  They  yield  by  distillation 
about  three  per  cent,  by  weight  of  a  light  yellow  oil,  on  which 
the  irritant  properties  of  the  plant  depend.  The  powder  is  some- 
times used  in  medicine  in  a  dose  of  from  five  to  twenty  grains. 
Savin  is  not  often  taken  as  a  poison  for  the  specific  purpose  of 
destroying  life  ;  but  this  is  occasionally  an  indirect  result  of  its 
use,  as  a  popular  means  for  procuring  abortion,  and  it  therefore 
demands  the  attention  of  a  medical  jurist.  From  cases  which 
have  been  referred  to  me,  I  believe  that  poisoning  by  it  is  much 
more  frequent  than  is  commonly  supposed. 

Symptoms  and  appearances. — From  the  little  that  is  known  of 
its  effects,  savin  acts  by  producing  violent  pain  in  the  abdomen, 
vomiting  and  strangury.  Purging  is  not  so  common  an  effect  as 
with  other  irritants.  Salivation  is  sometimes  present.  After 
death,  the  gullet,  stomach,  and  intestines,  as  well  as  the  kid- 
neys, have  been  found  either  much  inflamed  or  highly  congested. 
There  is  no  proof  of  its  having  any  action  as  an  abortive,  except, 
like  other  irritants,  by  causing  a  violent  shock  to  the  system, 
under  which  the  uterus  may  expel  its  contents.  Such  a  result 
can  never  be  obtained  without  placing  in  jeopardy  the  life  of  the 
woman  ;  and  when  abortion  follows,  she  generally  falls  a  victim. 
On  the  other  hand,  a  female  may  be  killed  by  the  poison  without 
abortion  ensuing.  Out  of  four  fatal  cases  of  the  administration 
of  savin  and  other  drugs  for  the  purpose  of  procuring  abortion, 
the  mother  died  undelivered  in  three,  and  in  the  fourth  instance, 
the  child  died  after  it  was  born.  When  the  vomiting  and  purg- 
ing are  very  severe,  abortion  may  be  expected  to  follow. 

The  strong  local  irritant  properties  of  the  leaves,  which  depend 
on  the  essential  oil,  arc  well  known,  from  the  uses  of  savin-oint- 
ment in  pharmacy.  The  plant  grows  extensively  in  country 
places,  and  is  easily  accessible  to  the  evil-disposed.  It  does  not 
appear  to  have  attracted  much  notice  on  the  continent,  for  Orfila 
is  silent  on  poisoning  by  this  substance,  except  in  so  far  as  it  affects 
dogs.    Two  cases  of  its  fatal  effects  in  the  human  female  were 
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communicated  to  Dr.  Christison.  In  one,  a  dose  of  the  strong  in- 
fusion was  twice  taken  by  a  female  for  inducing  abortion.  She 
suffered  from  severe  pain  and  strangury,  aborted,  and  died  five 
days  afterwards.  On  inspection  there  was  extensive  peritoneal  in- 
flammation, with  the  effusion  of  fibrinous  flakes  ;  the  inside  of  the 
stomach  was  red,  with  patches  of  florid  extravasation.  The  con- 
tents had  a  green  colour,  and  savin  was  proved  to  be  present  by 
the  aid  of  the  microscope.  In  the  second  case  a  girl  was  seized 
with  violent  colicky  pains,  vomiting,  straining,  difficulty  in  pass- 
ing urine,  and  fever.  After  suffering  several  days,  she  died. 
The  stomach  and  intestines  were  inflamed  ;  the  former  was  in  some 
parts  black,  and  at  the  lower  curvature  perforated.  A  greenish 
powder  was  also  found  in  this  case,  and  when  washed  and  dried, 
it  had  the  pungent  taste  of  savin. 

Although  it  is  not  considered  that  savin  has  a  direct  tendency 
to  produce  abortion,  it  appears,  from  its  therapeutic  employment 
in  chlorosis  and  amenhorrhoea,  to  affect  the  uterus.  The  dried 
powder,  which,  owing  to  the  loss  of  volatile  oil,  is  less  energetic 
than  the  fresh  tops,  is  given  in  doses  of  from  five  to  fifteen  grains. 
The  medicinal  dose  of  the  essential  oil  is  commonly  from  two  to 
six  drops.  The  infusion  and  decoction,  which  are  sometimes 
used  for  the  expulsion  of  worms,  are  less  energetic  than  the  fresh 
tops,  because  they  cannot  be  prepared  without  giving  rise  to  a 
loss  of  the  volatile  oil.  The  oil  is  not  so  irritant  as  it  is  commonly 
supposed  to  be  ;  but  in  those  cases  in  which  it  has  been  said  to 
produce  no  injurious  effects  in  large  doses,  it  is  very  probable  that 
it  was  much  adulterated. 

A  well-marked  case  of  poisoning  by  the  tops  of  savin  was 
referred  to  me  for  examination,  by  Mr.  Lord,  in  May  1845. 
The  deceased,  a  healthy  female,  had  reached  about  the  seventh 
month  of  pregnancy.  She  was  very  well  on  the  Friday,  but 
was  seized  with  vomiting  on  the  Saturday  :  she  stated  that  she 
had  taken  nothing  to  produce  it.  The  vomiting  continued 
throughout  Sunday,  and  was  of  a  green  colour.  She  was  first 
seen  by  a  medical  man  on  Sunday  evening.  The  symptoms  were 
those  of  inflammation  of  the  stomach  and  bowels,  with  great 
anxiety,  and  the  pulse  150.  The  green  colour  of  the  vomited 
matter  was  at  first  supposed  to  be  owing  to  bile.  The  vomiting 
appears  to  have  continued  at  intervals,  but  it  does  not  seem  that 
there  was  any  violent  purging.  Labour  came  on  on  Wednesday. 
The  child  was  born  living,  but  soon  died  :  the  female  died  on 
the  Thursday,  i.  e.  five  days  after  having  taken  the  poison,  for 
there  was  no  proof  that  any  savin  could  have  been  taken  after 
Saturday.  On  inspection,  the  brain  was  healthy,  the  lungs  were 
healthy,  except  that  the  air-tubes  had  a  dark  red  colour,  the 
heart  flabby :  the  blood  was  generally  fluid.  The  lining  membrane 
of  the  gullet  was  reddened,  and  had  on  it  ecchymosed  patches. 
One  half  of  the  mucous  membrane,  from  the  cardiac  orifice  up- 
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wards,  presented  a  dark  red  arborescent  injection,  with  slight 
patches  of  ecchymosis  :  there  was  no  erosion  or  ulceration.  In 
the  stomach  a  large  patch  of  redness,  about  three  inches  in 
length,  extended  from  the  greater  curvature  towards  the  pylorus. 
The  vessels  of  the  mucous  membrane  were  considerably  injected, 
forming  infiltrated  patches,  especially  about  the  lesser  curvature 
extending  towards  the  cardiac  end;  but  there  was  no  ulceration 
or  erosion.  The  stomach  contained  nearly  eight  ounces  of  a 
greenish  fluid,  of  the  appearance  and  consistency  of  green-pea 
soup.  By  examining  a  portion  of  the  washed  vegetable  substance 
under  a  microscope,  and  by  drying  a  portion,  rubbing  it,  and  ob- 
serving the  odour,  clear  evidence  was  obtained  that  the  green 
colour  was  owing  to  the  diffusion  of  finely  triturated  savin-powder. 
The  interior  of  the  duodenum,  especially  towards  the  pylorus, 
was  intensely  inflamed,  being  of  the  colour  of  cinnabar.  Patches 
of  inflammation  were  found  throughout  the  other  portions  of  the 
intestinal  canal.  There  was  some  inflammation  of  the  peritoneum, 
chiefly  of  the  upper  part  of  the  intestines  and  omentum.  The 
kidneys  were  inflamed,  and  of  a  dark  red  colour — the  bladder  was 
healthy.  A  green-coloured  mucous  matter  containing  savin,  was 
found  in  the  duodenum,  but  not  in  the  lower  part  of  the  intes- 
tines. (Med.  Gaz.  xxxvi.  p.  646.)  The  quantity  of  poison  taken 
by  the  deceased  could  not  be  ascertained,  but  it  must  have  been 
large.  I  estimated  the  quantity  remaining  in  the  stomach  after 
five  days,  under  frequent  vomiting,  at  from  twenty-five  to  thirty 
grains. 

In  a  case  which  occurred  to  Mr.  Newth,  the  patient,  a  preg- 
nant female,  eight  hours  after  she  had  taken  savin,  was  found 
lying  on  her  back  perfectly  insensible,  and  breathing  stertorously. 
She  had  been  suddenly  seized  with  vomiting,  and  this  continued 
for  some  time.  At  first  the  case  was  thought  to  be  one  of  puer- 
peral convulsions.  Labour  came  on,  and  she  died  in  about  four 
hours,  during  a  fit  of  pain.  She  appeared  to  be  between  the 
seventh  and  eighth  month  of  pregnancy,  and  the  child  was  born 
dead.  On  inspection,  twenty-four  hours  after  death,  the  brain 
was  found  gorged  with  black  fluid  blood.  The  stomach  was 
paler  than  usual,  excepting  in  one  or  two  spots,  which  were  red, 
as  if  blood  had  been  effused  into  the  mucous  tissue.  It  con- 
tained four  ounces  of  an  acid  liquid  of  a  brownish-green  colour. 
This,  on  distillation,  yielded  an  opaque  liquid,  from  which  a  few 
drops  of  a  yellow  oil  were  separated  by  means  of  ether.  Some 
sediment  found  in  a  bottle  presented,  under  the  microscope,  the 
characters  of  powdered  savin.  (Lancet,  June  14,  1845,  677.) 
There  can  be  no  doubt  that  this  was  the  cause  of  death.  The 
action  of  the  poison  appears  to  have  been,  in  the  first  instance, 
like  that  of  an  irritant,  and  just  before  death  like  that  of  a 
narcotic. 

Analysis. — When  the  poison  has  been  taken  in  the  form  of 
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decoction  or  infusion,  it  is  beyond  the  reach  of  chemical  tests. 
The  fact  of  poisoning  can  then  only  be  elucidated  by  the  symp- 
toms and  by  circumstantial  evidence.  If  the  oil  has  been  taken, 
it  may  be  separated  by  distillation,  and  obtained  by  agitating  the 
distilled  product  with  one-third  of  its  bulk  of  ether.  Perhaps 
the  most  common  case  is  that  where  the  powder  has  been  taken. 
In  the  cases  of  Dr.  Christison  and  of  Mr.  Lord  it  will  be  observed 
that  in  spite  of  great  vomiting,  some  of  the  powder  remained  in  the 
stomach  for  a  period  of  five  days.  The  contents  have  generally 
the  appearance  of  green-pea  soup.  That  the  colour  is  not  owing  to 
bile  may  be  proved  by  diluting  a  portion  with  water,  when  the 
green  chlorophyll,  from  its  insolubility,  will  subside  in  a  dense 
insoluble  stratum,  whereas  if  the  colour  were  due  to  altered  bile, 
the  whole  of  the  liquid  would  remain  coloured.  By  washing 
the  green  matter  in  water,  and  drying  it  on  plates  of  glass  or 
mica,  evidence  may  be  obtained  under  a  good  microscope,  by 
the  rectilinear  course  of  the  fibres  and  the  turpentine-cells,  that 
the  substance  belongs  to  the  coniferae.  The  only  other  poison  of 
the  coniferous  order  is  the  yew  (Taxus  baccata ),  but  the  leaf  of 
this  tree  differs  from  that  of  savin  in  having  a  lancet-shaped 
apex,  while  savin  has  a  sharply  acuminated  point.  A  portion 
of  the  green  powder  dried  and  well  rubbed  will  give  the  peculiar 
odour  of  savin.  When  freed  from  organic  matter,  it  yields,  by 
distillation  with  water,  the  essential  oil  of  savin. 

Oil  of  Savin.  —  This  oil  is  of  a  light  yellowr  colour,  and  it 
has  a  powerful  terebinthinate  odour,  sufficiently  peculiar  to  ren- 
der this  an  easy  means  of  identification.  A  greasy  stain  made 
by  this  oil  on  paper  is  entirely  dissipated  by  heat,  or  only  a 
slight  trace  of  resin  is  left.  It  is  lighter  than  water,  but  in- 
soluble in  it,  giving  to  it,  however,  its  odour  and  an  acid  reac- 
tion. It  forms  a  milky  solution  with  rectified  spirit,  but  a  clear 
transparent  solution  with  ether.  It  is  very  soluble  in  ether,  and 
by  this  menstruum  it  may  be  separated  from  watery  liquids,  as 
the  ether  floats  with  it  to  the  top.  Nitric  acid  in  the  cold, 
slowly  gives  to  the  oil  a  dark  red-brown  colour. 

CROTON  SEEDS  AND  OIL. 

Symptoms  and  Appearances.  —  The  Croton-seeds  owe  their 
poisonous  properties  to  the  presence  of  an  acrid  oil.  One  or 
two  grains  of  the  seeds,  when  swallowed,  are  sufficient  to  pro- 
duce severe  pain  in  the  abdomen,  with  copious  watery  motions. 
Even  the  dust  of  the  seeds,  when  inhaled,  has  caused  alarming 
symptoms.  Dr.  Pereira  mentions  the  following  case  :  — A  man 
had  been  occupied  eight  hours  in  emptying  packages  of  the 
seeds,  and  had  thus  been  exposed  to  the  dust.  He  first  expe- 
rienced a  burning  sensation  in  the  nose  and  mouth,  tightness  in 
the  chest,  effusion  of  tears,  and  pain  in  the  pit  of  the  stomach. 
He  then  became  giddy,  and  fell  down  insensible.  When  admitted 
o  o  4 
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into  the  London  Hospital  the  man  was  in  a  state  of  collapse, 
complained  of  burning  in  the  stomach,  throat,  and  head,  and  of 
swelling  and  numbness  of  the  tongue.  The  region  of  the  stomach 
felt  hot  and  tense,  the  pupils  were  dilated,  the  breathing  short 
and  hurried,  pulse  85,  and  the  skin  was  cold.  He  complained 
of  pain  in  the  epigastrium  for  several  days ;  but  it  is  singular 
that  there  was  no  purging.    (Mat.  Med.  ii.  pt.  1,  p.  406.) 

The  oil  has  a  hot  burning  taste.  One  or  two  drops  are  com- 
monly sufficient  to  produce  pain  in  the  abdomen,  and  purging ; 
but  Dr.  Traill  states  that  a  female  patient  usually  took  three  drops 
for  a  dose  without  inconvenience  —  an  effect  of  habit.  (Outlines, 
149.)  In  one  case  a  teaspoonful  was  given  by  mistake,  to  a  child 
set.  4,  who  had  previously  eaten  a  full  meal  of  bread  and  milk.  In 
five  minutes,  the  child  was  seized  with  violent  vomiting  and 
purging,  and  these  symptoms  were  soon  followed  by  alarming 
prostration.  Under  the  use  of  warm  fomentations,  and  of  milk 
and  mucilage,  the  child  recovered  in  two  days.  (Dr.  Cowan  in 
Prov.  Trans.  N.  S.  1,  p.  121.)  The  recovery  was  here  probably 
due  to  the  oil  having  been  taken  on  a  full  stomach  and  to  early 
vomiting.  Dr.  Cowan  states  that  he  has  known  similar  symptoms 
to  have  been  produced  in  an  adult  by  half  a  drop  of  the  oil.  In 
large  doses,  the  pain  is  described  as  hot  and  burning,  extending 
from  the  mouth  downwards ;  there  is  violent  vomiting  with 
purging,  and  the  patient  sinks  exhausted.  After  death,  the  ali- 
mentary canal  is  found  inflamed.  Even  the  endermic  application 
of  the  oil  is  stated  in  some  cases  to  have  produced  severe  symp- 
toms, although,  according  to  Dr.  Buchanan,  it  acts  only  as  a 
local  irritant.  (Medical  Gazette,  xxxix.  671.)  A  case  occurred 
in  Paris  in  1839,  in  which  a  man  swallowed  by  mistake  two 
drachms  and  a  half  of  croton  oil.  In  three  quarters  of  an  hour, 
the  surface  was  cold  and  clammy,  the  pulse  imperceptible,  respi- 
ration difficult,  and  the  extremities  and  face  were  as  blue  as  in 
the  collapsed  stage  of  cholera.  In  an  hour  and  a  half  purging 
set  in  ;  the  stools  were  passed  involuntarily,  and  the  abdomen 
was  very  sensitive  to  the  touch.  The  patient  complained  of  a 
burning  pain  in  the  course  of  the  oesophagus.  He  died  in  four 
hours  after  swallowing  the  poison  ;  and  it  is  singular  that  there 
was  no  marked  change  in  the  mucous  membrane  of  the  stomach. 
(Orfila,  Tox.  i.  108.)  In  June  1855,  a  patient  in  the  Dumfries 
Infirmary  swallowed  by  mistake  about  three  drachms  and  a  half 
of  a  liniment  containing  croton  oil.  He  became  aware  of  his 
mistake  immediately  after  he  had  committed  it,  and,  in  a  few 
minutes  thereafter,  he  experienced  a  violent  burning  sensation, 
extending  from  the  throat  to  the  stomach,  and  he  had  also  violent 
pain  in  the  stomach.  He  complained  of  a  spasmodic  suffocative 
feeling,  and  convulsively  gasped  for  breath  for  several  minutes. 
At  first  he  felt  strongly  inclined  to  vomit,  but  was  quite  unable 
to  do  so.    He  became  alarmed,  went  to  the  nurse's  room,  and 
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informed  her  of  what  had  occurred.  He  was  then  attacked 
with  violent  purging,  and  severe  vomiting.  An  emetic  was  given 
and  vomiting  was  kept  up  by  various  means  for  nearly  an  hour. 
At  the  end  of  this  time  the  man  became  faint;  the  surface  was 
cold  and  pale ;  and  the  face  and  lips  assumed  a  livid  tint.  The 
pulse  was  small,  and  almost  imperceptible ;  and  he  was  unable 
any  longer  to  maintain  the  erect  or  sitting  posture.  Under  treat- 
ment, the  local  pain  and  general  distress  were  much  decreased  ; 
the  vomiting  was  arrested  ;  and  the  surface  of  the  body  gradually 
regained  warmth.  On  the  fourth  day  the  mucous  membrane  of 
the  tongue  and  throat  came  away  in  shreds ;  and  the  uneasi- 
ness of  the  gullet  was  diminished.  On  the  sixth  day  the  patient- 
had  quite  recovered,  but  felt  rather  weak.  (Case  by  Dr.  Adam, 
Ed.  Med.  Journ.  1855-6,  vol.  i.  p.  932.) 

The  poisonous  properties  of  croton  oil  are  owing  to  a  fatty 
acid  (crotonic  acid),  which  it  contains  in  uncertain  quantity. 
Probably  this  may  explain  why  from  six  to  ten  drops  of  the  oil 
may  be  sometimes  given  without  causing  much  purging.  It 
commonly  begins  to  act  speedily,  i.  e.  within  half  an  hour.  The 
medicinal  dose  of  it  is  from  one  to  three  drops.  The  oil  acts  as 
a  poison  on  animals.  Many  instances  of  its  effects  on  animals 
have  been  collected  by  Wibmer.  (Arzneimittel.  i.  215.)  A  sin- 
gular case  in  reference  to  its  effects  on  the  horse,  was  the  subject 
of  atrial  some  years  since.  A  veterinary  surgeon  administered, 
as  a  medicine,  fifteen  drops  to  a  horse.  The  lips  of  the  animal 
were  swollen,  and  the  skin  peeled  off;  the  horse  suffered  evidently 
great  pain,  and  after  lingering  a  short  time,  died.  An  action 
was  brought  by  the  owner  of  the  horse  at  the  Oxford  Aut.  Cir. 
1838,  for  the  recovery  of  its  value.  From  the  evidence  then  given, 
it  seemed  probable  that  the  animal  had  really  died  from  a  small 
dose  of  the  oil,  although  there  was  reason  to  believe  that  a  larger 
quantity  was  given  than  was  here  alleged  to  have  caused  death. 
Wibmer  mentions  two  instances  in  which  twenty  and  thirty  drops 
were  given  to  horses  without  materially  affecting  them. 

Analysis. — Croton  oil  is  a  fixed  oil  of  a  lemon-yellow  colour. 
It  has  a  peculiarly  unpleasant  odour,  and  a  hot  acrid  burning 
taste.  It  has  a  faint  acid  reaction,  which  it  imparts  to  water ; 
and  as  it  is  of  lower  specific  gravity,  it  floats  on  the  surface.  It 
is  very  soluble  in  ether,  and  by  this  liquid  it  may  be  separated 
from  organic  liquids.  When  warmed  with  nitric  acid,  the  oil  is 
turned  of  a  dark-brown  colour  :  and  there  is  an  abundant  evolu- 
tion of  nitrous  acid  vapour. 

Croton  seeds  are  of  an  oval  form,  and  about  three-eighths  of 
an  inch  in  length.  They  are  covered  with  a  dusky  thin  bluish- 
coloured  brittle  shell,  having  within  a  yellowish-white  oleaginous 
and  easily  sectile  kernel,  which  forms  the  great  bulk  of  the  seed. 
When  bo'iled  in  a  solution  of  potash  holding  dissolved  some 
oxide  of  lead,  they  are  blackened,  thus  indicating  the  presence  of 
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sulphur.  Like  all  the  varieties  of  vegeto-alhumen.  the  kernel  is 
turned  of  a  deep  red-brown  colour,  when  it  is  boiled  in  concen- 
trated muriatic  acid. 

COLCIIICUM  (MEADOW-SAFFRON). 

Meadow-saffron  (Colciiicum  Autumnale  )  contains  a  poisonous 
alkaloid,  —  colchicina — the  effects  of  which  on  animals  are  simi- 
lar to  those  of  veratria,  the  alkaloid  existing  in  White  hellebore. 
The  most  noxious  parts  of  the  plant  are  the  bulbs  (or  roots)  and 
seeds,  but  the  leaves  and  flowers  have  also  an  irritant  action. 

Symptoms  and  Appearances.  —  The  effects  of  colchicum  are 
those  of  a  vegetable  irritant :  it  causes  a  burning  pain  in  the 
gullet  and  stomach,  with  violent  vomiting,  and  occasionally  vio- 
lent bilious  purging,  followed  by  death.  The  general  nature  of 
the  symptoms  may  be  gathered  from  five  fatal  cases,  which 
occurred  at  the  Toulon  Hospital  under  the  treatment  of  M. 
Roux.  (L'Union  Medicale,  Mars  27,  1855  ;  and  Lancet,  May  5, 
1855,  p.  474.)  It  appears  that  two  ounces  of  colchicum  wine  were 
given  to  each  patient  by  mistake  in  place  of  bark  wine.  None 
of  the  men  experienced  any  ill  effects  until  about  two  hours 
after  they  had  taken  the  poison.  Two  of  them,  who  had  felt 
an  unusual  burning  at  the  stomach  with  colicky  pains,  then 
began  to  vomit ;  and  when  examined,  they  were  pale,  cold,  with 
a  small  pulse,  and  suffering  from  severe  abdominal  pain,  nausea, 
constant  vomiting,  and  frequent  and  abundant  purging.  In 
about  six  hours  after  the  colchicum  wine  had  been  taken,  there 
was  a  burning  sensation  in  the  throat  and  along  the  gnliet, 
ardent  thirst,  and  frequent  yellowish  serous  evacuations,  without 
mucus  or  blood.  The  mental  faculties  were  unimpaired,  and 
no  alteration  had  taken  place  in  the  motor  or  sensory  power, 
At  live  o'clock  in  the  afternoon,  nine  hours  after  the  colchicum 
had  been  taken,  the  symptoms  were  unchanged,  except  in  one 
patient;  in  this  case  vomiting  and  purging  had  ceased,  and  the 
skin  had  become  warm  and  moist.  Three  of  the  patients  died 
after  nineteen  hours7  suffering,  and  two  after  twenty-six  hours.  The 
two  last  were,  shortly  before  dissolution,  in  a  deplorable  state, 
presenting  lividity  of  the  lips  and  nails,  icy  skin,  and  heaviness 
about  the  head  ;  they  complained,  besides,  of  a  vesical  and  rectal 
tenesmus,  great  thirst,  burning  of  the  throat,  and  severe  pains  in 
the  loins  and  limbs.  The  appearances  were  similar  in  the  five 
patients,  and  were  as  follows  :  —  No  ulceration  or  traces  of  in- 
flammation in  the  throat  and  gullet ;  stomach  and  intestines 
distended  with  a  little  gas,  but  containing  a  great  deal  of  opaque 
fluid  ;  mucous  membrane  much  softened  and  red,  but  presenting 
no  ulcerations  ;  liver  considerably  congested,  and  spleen  gorged 
with  blood.  No  other  alteration  existed,  except  a  strongly- 
marked  redness  of  the  brain  and  spinal  marrow.  The  aspect 
of  the  muscular  tissue  was  rosy  in  all  parts,  and  three  days 
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after  death  decomposition  had  not  begun.  No  colehicina  was 
found  in  the  vomited  matters,  but  by  comparative  analyses,  it 
was  proved  that  the  men  had  been  poisoned  by  colchicum. 

"In  November  1839,  a  gentleman  swallowed  by  mistake  one 
ounce  aud  a  half  of  wine  of  colchicum.  He  was  immediately 
seized  with  severe  pain  in  the  abdomen  :  other  symptoms  of 
irritation  came  on,  and  he  died  in  seven  hours.  No  examina- 
tion of  the  body  was  made !  In  another  instance  in  which  an 
ounce  of  the  wine  was  taken,  death  occurred  in  thirty-nine 
hours.  (Schneider's  Annalen,  i.  232.)  In  one  case  in  which 
this  dose  was  taken,  the  person  recovered  after  suffering  from 
cramps  in  the  limbs  and  twitching  of  the  tendons.  (L'Union 
Med.  Aug.  24,  1848.)  A  woman,  set.  5G,  suffering  from  rheu- 
matism, for  whom  wine  of  colchicum  had  been  prescribed,  took 
by  mistake  an  ounce  of  the  wine  of  the  seeds,  in  divided  doses, 
in  twelve  hours.  She  suffered  from  nausea,  violent  and  profuse 
vomiting,  slight  purging,  with  heat  and  burning  pain  in  the 
throat,  great  thirst,  cold  clammy  skin,  feeble  pulse,  pain  in  the 
stomach  and  pain  in  the  forehead.  Inflammation  of  the  stomach 
supervened,  and  the  retching,  vomiting,  thirst,  and  pain  con- 
tinued for  three  days.  She  then  recovered.  (Amer.  Jour.  Med. 
Sci.  Jan.  1857  ;  and  Brit,  and  For.  Rev.  vol.  xix.  1857,  p.  409.) 
In  a  well-marked  case  of  poisoning  by  the  wine  of  colchicum, 
reported  by  Mr.  Fereday,  two  ounces  were  taken.  The  symp- 
toms did  not  come  on  for  an  hour  and  a  half ;  there  was  then 
copious  vomiting  of  a  yellow  fluid,  severe  pain  with  great  ten- 
derness in  the  abdomen,  tenesmus  and  thirst.  The  patient  died 
in  forty-eight  hours  without  being  convulsed  or  manifesting  any 
sign  of  cerebral  disturbance.  The  chief  morbid  appearance  was 
a  patch  of  redness  in  the  mucous  membrane  of  the  stomach,  near 
the  cardiac  orifice ;  the  intestines  were  slightly  inflamed.  The 
head  was  not  examined.  (Medical  Gazette,  x.  161.  See  also 
Casper,  Ger.  Med.  p.  450.)  A  case  of  poisoning  by  the  medicinal 
administration  of  colchicum  has  been  communicated  to  me  by 
Mr.  Mann  of  Bartholomew  Close.  Three  and  a  half  drachms  of 
the  wine  of  colchicum  were  taken  in  divided  doses,  and  caused 
death  on  the  fourth  day.  There  was  no  inflammation  of  the 
mucous  membrane,  but  simply  extravasation  of  blood  into  the 
mucous  follicles. 

Dr.  Ollivier  has  published  the  details  of  two  cases,  in  each  of 
which  about  five  ounces  of  the  tincture  of  colchicum  root  were 
swallowed,  and  proved  fatal.  In  one  case  there  was  continued 
and  violent  vomiting,  but  no  purging  :  the  pupils  were  not 
dilated  ;  pulse  thready  and  slow  ;  intense  thirst ;  severe  cramps 
in  the  soles  of  the  feet ;  intellect  unaffected  ;  no  convulsions  or 
tetanic  spasms.  The  patient  died  in  twenty-two  hours.  The 
body  was  not  inspected  until  putrefaction  had  advanced  to  a 
degree  to  destroy  all  the  appearances.    An  unsuccessful  attempt 
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was  made  to  extract  colchicina  from  the  contents  of  the  sto- 
mach. In  the  other  case  symptoms  speedily  appeared,  indicated 
by  violent  pain  in  the  abdomen  ;  frequent  vomiting  but  no  purg- 
ing ;  difficult  breathing ;  pupils  not  dilated ;  coldness  of  the 
surface ;  no  tetanic  spasms,  but  cramps  in  the  soles  of  the  feet ; 
pulse  small ;  intellectual  faculties  preserved.  Death  took  place 
in  twenty-eight  hours.  The  vessels  of  the  pia  mater  were 
much  injected,  but  there  was  no  redness  of  the  mucous  mem- 
brane of  the  stomach.    (Annales  d'Hyg.  1836,  ii.  394.) 

The  mucous  membrane  has  been  found  softened  in  two  cases 
of  poisoning  by  the  tincture.  In  two  other  cases  in  which  an  ounce 
and  a  half  of  the  tincture  was  taken,  and  death  ensued  in  forty- 
eight  hours,  no  morbid  appearances  were  found.  (Casper,  Ger. 
Med.  1857,  p.  451.) 

Seeds. — A  case  is  quoted  in  the  Pharmaceutical  Times  (Jan. 
23,  1847,  p.  354),  in  which  a  man,  set.  75,  swallowed  a  large 
quantity  of  colchicum  seeds.  He  soon  experienced  a  burning 
sensation  in  the  throat,  with  nausea,  vomiting,  violent  colicky 
pains,  and  frequent  purging.  These  were  succeeded  by  diffi- 
culty of  breathing,  and  discharge  of  bloody  urine.  After  death, 
patches  of  inflammation  and  mortification  were  found  in  the 
stomach  and  small  intestines  (duodenum).  The  latter  contained 
some  colchicum  seeds.  A  man,  set.  52,  took  a  decoction  made 
with  a  tablespoonful  of  colchicum  seeds  to  a  pint  and  a  half  of 
water.  He  was  seized  with  vomiting  and  purging,  continuing 
incessantly  until  death,  which  took  place  in  about  thirty-six 
hours.  The  only  appearance  of  note  was  that  the  stomach  had 
a  violet  or  purple  hue.  Two  cases  of  death  from  the  fresh  seeds 
are  reported  in  the  Journal  de  Chimie  Med.  1853,  p.  421.  The 
roots,  seeds,  leaves,  and  flowers  of  colchicum  are  poisonous. 
The  reader  will  find  a  summary  of  the  action  of  this  plant  in  a 
paper  by  Dr.  Maclagan.    (Ed.  Month.  Journal,  Dec.  1851.) 

The  medicinal  doses  of  the  vinegar  and  wine  of  colchicum  are 
from  half  a  drachm  to  a  drachm;  of  the  tincture  from  twenty  to 
thirty  minims,  and  of  the  powder  from  two  to  eight  grains.  Ac- 
cording to  Dr.  Aldridge,the  tincture  given  frequently  in  medicinal 
doses,  produces  salivation.    (Dub.  Hosp.  Gaz.  Oct.  1845,  p.  52.) 

Analysis.  —  Colchicum  owes  its  noxious  properties  to  the 
alkaloid  Colchicina,  which  exists  both  in  the  seeds  and  root. 
It  is  in  fine  white  crystals,  which  have  a  bitter  acrid  taste.  It 
is  soluble  in  water,  has  a  feeble  alkaline  reaction,  and  forms 
crystallizable  salts  with  acids.  In  most  of  its  reactions  it  re- 
sembles the  other  alkaloids.  Its  solutions  have  a  bitter  taste, 
give  a  white  precipitate  with  tannic  acid,  —  a  yellow  with  chlo- 
ride of  platina,  and  a  puce-brown  with  solution  of  iodine.  Its 
special  character  is,  that  concentrated  nitric  acid  produces  with 
it  a  violet  colour,  which  changes  to  blue  and  brown. 

Colchicina  is  a  powerful  poison.  One-tenth  of  a  grain  killed 
a  cat:  —  vomiting,  purging,  and  salivation  were  among  the 
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symptoms,  —  these  were  followed  by  convulsions.  The  stomach 
and  intestines  were  highly  inflamed,  and  blood  was  effused 
throughout  their  course.  (Pereira,  Mat.  Med.  vol.  ii.  pt.  1,  p. 
157.)  In  two  cases  less  than  half  a  grain  proved  fatal  to  adults. 
(Casper,  Ger.  Med.  1857,  i.  p.  402.)  In  order  to  extract  this 
alkaloid,  the  contents  of  the  stomach  evaporated  at  a  low  tem- 
perature shoidd  be  treated  with  alcohol  acidulated  with  a  few 
drops  of  hydrochloric  acid.  The  alcoholic  liquor  should  be 
evaporated  at  100°  to  a  syrupy  consistency,  —  the  residue  treated 
with  water,  and  filtered.  The  aqueous  solution  concentrated 
may  be  mixed  wirh  calcined  magnesia,  and  then  diluted  with 
ether  or  chloroform.  Either  of  these  liquids  will  dissolve  out 
the  colchicina  which  may  be  obtained  on  evaporation. 

BLACK  AND  WHITE  HELLEBORE. 

There  are  several  species  of  Hellebore  ;  but  the  two  plants 
which  are  most  commonly  used  as  poisons  under  this  name,  are 
the  Black  and  White  Hellebore. 

Black  Hellebore.  —  This  is  the  Hellebords  Niger  of  the 
modern,  and  the  Melampodium  of  the  old  pharmacopoeias:  it  is 
also  known  under  the  name  of  Christmas  Rose,  from  its  flowering 
in  January.  In  Lancashire  it  is  called  Brank-ursine.  Another 
species,  Hellebortjs  Fcetidus,  sparingly  grows  in  shady  places 
and  on  a  chalky  soil,  flowering  in  March  and  April:  it  is  known 
under  the  names  of  Bear's  foot,  Setter-wort,  or  Hellebor  aster. 

Symptoms  and  Appearances.  — According  to  Wibmer,  the  roots 
of  the  Black  Hellebore  possess  the  greatest  activity :  but  the  leaves 
are  also  highly  poisonous  when  used  in  the  form  of  infusion. 
By  long  boiling  the  poisonous  properties  of  the  plant  are  di- 
minished, probably  owing  to  the  loss  of  the  volatile  principle, 
which  is  an  acrid  oil.  The  roots  and  leaves  have  a  local  irritant 
action,  producing  violent  vomiting  and  purging  in  small  doses, 
with  severe  pain  in  the  abdomen,  followed  by  cold  sweats,  con- 
vulsions, insensibility,  and  death.  The  powdered  root,  in  a  dose 
of  a  few  grains,  acts  like  a  drastic  purgative.  In  a  case  reported 
by  Morj,ragni,  half  a  drachm  of  the  aqueous  extract  killed  a  man, 
aged  50,  in  eight  hours.  The  symptoms  were  severe  pain  in  the 
abdomen  and  violent  vomiting.  After  death,  the  whole  of  the 
alimentary  canal  was  found  inflamed,  but  especially  the  large  in- 
testines. (Wibmer,  op.  cit.  Hellebores.)  A  case  is  quoted 
by  the  same  writer,  in  which  a  tablespoonful  of  the  finely- 
powdered  root  (taken  by  mistake  for  rhubarb)  caused  severe 
symptoms  of  irritant  poisoning,  which  did  not  disappear  for  four 
hours.  The  man  recovered  on  the  fourth  day.  The  experi- 
ments performed  by  Orfila  on  animals  show  that  this  poison 
acts  like  a  local  irritant  when  applied  to  a  wound  on  the  skin. 
(Op.  cit.  ii.  369.) 

Hellebore  is  a  favourite  remedy  for  worres  with  quacks  and 
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rural  doctresses.  It  is  not,  therefore,  surprising  that  it  should 
be  occasionally  administered  in  an  overdose,  and  cause  death. 

In  the  following:  case,  which  occurred  to  Dr.  Massey,  a  woman 
recovered  from  a  large  dose  of  the  infusion.  About  one  ounce 
and  a  half  of  the  root  of  the  black  hellebore  was  put  in  a  covered 
jar  in  an  oven  with  twelve  ounces  of  water ;  it  was  allowed  to 
remain  a  whole  night  by  a  slow  fire.  On  the  following  morning 
the  woman  took  a  teacupf'ul  of  the  infusion.  It  produced  pain  and 
pricking  in  the  tongue,  fauces,  and  throat ;  to  use  her  own  ex- 
pression, u  as  if  a  hundred  pins  were  pricking  her."  There 
was  a  painful  sense  of  constriction  of  the  throat,  with  great 
difficulty  of  swallowing  ;  pain  at  the  stomach,  and  violent  sick- 
ness. The  tongue  began  to  swell,  as  well  as  the  parts  about 
the  throat,  and  much  viscid  mucus  was  voided  from  the  mouth. 
The  eyes  were  sunk;  there  was  excessive  prostration  of  strength, 
discoloration  about  the  eyelids,  with  great  collapse  of  the  vital 
powers, —  much  as  is  seen  in  the  collapse  of  Asiatic  cholera;  the 
extremities  were  cold,  and  the  general  surface  of  the  body  was 
bedewed  with  a  cold,  clammy  sweat.  The  pulse  varied  from 
thirty  to  fifty  beats  in  a  minute,  was  very  small,  and  at  times 
scai^cely  perceptible.  An  emetic  of  sulphate  of  zinc  was  given 
with  large  quantities  of  lukewarm  water  ;  and  this  was  followed 
by  three  grains  of  camphor  dissolved  in  spirit  of  wine,  and  mixed 
with  yolk  of  egg.  The  skin  was  kept  warm  by  hot  applications. 
Coffee  was  repeatedly  given  ;  and  in  the  course  of  three  or  four 
hours  the  patient  rallied  considerably.  The  pulse  rose  to  68 
and  70.  She  complained  of  headache  ;  the  bowels  were  relieved 
with  castor  oil ;  and  beyond  saline  effervescing  draughts  nothing 
further  was  required.  She  soon  recovered.  (Lancet,  July  26, 
1856,  p.  100.) 

Mr.  Todd,  Coroner  for  Hants,  forwarded  to  me  the  report  of 
an  inquiry  which  took  place  before  him,  in  Nov.  1845.  in  which 
a  child  under  two  years  of  age  was  poisoned  with  an  infusion  of 
hellebore,  administered  to  it  by  its  grandmother,  for  the  purpose 
of  destroying  worms.  The  leaves  of  the  plant  (Bear's  foot)  were 
bruised,  and  boiling  water  poured  over  them.  Two  dessert- 
spoonfuls were  given  to  the  child,  who  had  been  suffering  from 
ague,  but  from  which  he  had  recently  recovered.  Within  ten 
minutes  after  taking  the  mixture  he  was  very  sick,  and  was 
violently  purged.  The  matter  vomited  was  of  a  green  colour, 
and  slimy:  the  sickness  and  purging  continued  until  the  evening, 
when  he  died,  u  e.  about  thirteen  hours  after  having  taken  the 
mixture.  There  were  convulsions  before  death.  On  inspection, 
the  whole  body  appeared  blanched  ;  the  eyes  were  sunk,  and  the 
pupils  dilated.  There  was  diffused  inflammation  of  the  mucous 
membrane  of  the  stomach,  and  a  well-marked  patch  of  in- 
flammatory redness,  about  the  size  of  a  five-shilling  piece,  near 
its  centre.    The  small  intestines,  which  contained  a  brownish- 
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yellow  fluid,  were  much  inflamed.  The  coecum  contained  about 
thirty  worms.  The  head  and  chest  were  not  examined.  Death 
was  very  properly  attributed  by  the  medical  witness  to  the  action 
of  hellebore.  The  woman  who  prepared  the  infusion  stated  that 
she  had  frequently  given  it  in  large  quantities  to  children,  and 
there  were  no  injurious  effects.  It  is  nevertheless  to  be  regarded 
as  an  active  poison  ;  and  if  persons  are  not  always  killed  by  such 
worm-medicines,  it  must  be  regarded  as  a  very  fortunate  circum- 
stance. This  acrid  vegetable  never  can  be  given  by  an  ignorant 
person  without  great  risk. 

Analysis.  —  This  is  confined  to  the  botanical  characters  of 
the  leaves  and  roots.  Black  Hellebore  has  a  large  flower  with 
five  round  spreading  petals,  which  are  at  first  white,  and  after- 
wards become  reddish-coloured,  and  finally  greenish.  The 
flower  of  Fcetid  Hellebore,  or  Bear's  foot,  has  five  oval  concave 
petals,  of  a  green  colour,  tinged  with  purple  at  the  margin. 

"White  Hellebore.  Veratrum  Album. —  The  action  of 
this  plant  is  analogous  to  that  of  black  hellebore  ;  it  is,  however, 
more  irritant.  The  powdered  root  produces  a  strong  local  effect, 
and  causes  violent  sneezing.  When  taken  internally,  it  gives 
rise  to  severe  pain  in  the  abdomen,  violent  vomiting  and  purging, 
followed  by  giddiness,  dilatation  of  the  pupils,  convulsions,  in- 
sensibility, and  death.  It  produces  a  sense  of  great  heat  and 
constriction  in  the  throat.  In  three  cases  mentioned  by  Dr. 
Pereira,  in  which  the  infu>ion  had  been  swallowed,  there  was  no 
purging.  (Op.  cit.  vol.  ii.  pt.  1,  p.  170.)  A  man  swallowed  by 
mistake  half  an  ounce  of  white  hellebore  in  powder.  Four  hours 
after  taking  the  poison  he  was  seen  by  a  medical  man.  The  chief 
symptoms  were,  a  burning  sensation  in  the  mouth  and  throat, 
pain  in  the  stomach,  purging,  nausea,  but  no  vomiting  until  after 
an  emetic  had  been  given.  There  were  no  symptoms  affecting 
the  brain.  Under  treatment  the  man  soon  recovered.  (Mr.  Giles, 
in  Lancet,  1857,  vol.  ii.  p.  9.) 

There  can  be  no  doubt  that  white  hellebore  is  an  irritant 
poison.  The  numerous  observations  collected  by  Wibmer  prove 
that  it  acts  powerfully  on  the  system.  In  one  instance,  twenty 
grains  of  the  powder  caused  convulsions  and  death  in  three 
hours,  and  in  another,  a  man  after  eating  the  root,  died  in  six 
hours.  Death  was  preceded  by  vomiting  of  bloody  mucus,  and 
by  cold  sweats.  (Op.  cit.  Veratrum.)  The  smallest  quantity 
required  to  destroy  life  is  unknown.  Dr.  Christison  quotes  a 
case  from  Bernt,  in  which  a  man  took  but  a  small  quantity  of 
the  powder,  and  died  in  the  course  of  the  day.  After  death, 
the  same  marks  of  irritation  were  found  in  the  alimentary  canal 
as  those  which  have  been  described  in  treating  of  black  hellebore. 

Analysis. — Powdered  white  hellebore  root  has  a  reddish-brown 
colour,  resembling  jalap.    Nitric  acid  gives  to  it  a  red,  rapidly 
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passing  to  a  dark-brown,  colour.  Sulphuric  acid  produces 
with  it  a  dark-brown  tint,  almost  black.  Iodine  water,  a 
bluish-grey  tint,  slowly  brought  out.  The  proto  and  per- 
salts  of  iron  have  no  effect  upon  it. 

Veratria — White  hellebore  owes  its  noxious  properties  to 
the  alkaloid  veratria,  which  is  itself  a  powerful  poison.  The 
late  Mr.  Callaway  communicated  to  me  the  following  fact.  A 
physician  prescribed  medicinally  for  a  lady,  one  grain  of  vera- 
tria divided  into  fifty  pills,  and  three  were  directed  to  be  taken 
for  a  dose.  Not  long  after  the  dose  had  been  swallowed, 
the  patient  was  found  insensible,  the  surface  cold,  the  pulse 
failing,  and  there  was  every  symptom  of  approaching  dissolu- 
tion. She  remained  some  hours  in  a  doubtful  condition,  but 
ultimately  recovered.  Supposing  the  medicine  to  have  been 
well  mixed,  and  the  pills  equally  divided,  not  more  than  one- 
sixteenth  of  a  grain  of  veratria  was  here  taken  !  This  case 
proves  that  pure  veratria  is  capable  of  exerting  a  powerful 
effect.  The  common  veratria  of  the  shops  is  sometimes  given 
medicinally,  in  doses  of  one-sixth  of  a  grain.  In  the  pure 
state,  it  forms  a  brownish-white  uncrystalline  powder,  scarcely 
soluble  in  water  even  on  boiling ;  but  it  is  more  readily  dis- 
solved by  alcohol  and  ether.  It  has  a  faint  alkaline  reaction, 
and  easily  combines  with  the  acetic  and  other  acids,  forming 
soluble  salts.  It  has  a  hot,  acrid  taste,  without  any  bitter- 
ness. Strong  nitric  acid  gives  to  it  a  light  red,  turning  to 
an  ochreous,  colour.  Diluted  sulphuric  acid,  when  heated  with 
the  powder,  produces  an  intense  crimson-red  colour.  Vera- 
tria differs  from  colchicina  in  not  being  very  soluble  in  water, 
—  in  not  being  crystallizable,  —  and  in  its  power  of  exciting 
the  most  violent  fits  of  convulsive  sneezing. 

CANTHARIDES.     SPANISH  FLIES. 

Symptoms. — This  animal  poison  has  been  frequently  ad- 
ministered either  in  the  state  of  powder  or  tincture,  for  the 
purpose  of  exciting  aphrodisiac  propensities,  or  of  procuring 
abortion.  When  taken  in  the  form  of  powder,  and  in  the 
dose  of  one  or  two  drachms,  it  gives  rise  to  the  following 
symptoms  : — a  burning  sensation  in  the  throat,  with  great  dif- 
ficulty of  swallowing  ;  violent  pain  in  the  abdomen,  with  nausea 
and  vomiting  of  bloody  mucus  ;  there  is  also  great  thirst,  with 
dryness  of  the  throat ;  but  in  a  few  cases  observed  by  Mr. 
Maxwell  salivation  was  a  prominent  symptom.  As  the  case 
proceeds,  pain  is  commonly  experienced  in  the  loins,  and  there 
is  an  incessant  desire  to  void  urine  ;  but  only  a  small  quantity  of 
blood  or  bloody  urine  is  passed  at  each  effort.  M.  Lavallec 
found  that  one  effect  of  the  poison,  externally  applied,  was  to 
give  a  strongly  albuminous  character  to  the  urine.  (L'Union 
Meclicale,  17  Juin,  1847,  p.  308.)    The  abdominal  pain  be- 
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comes  of  the  most  violent  griping  kind.  Purging  supervenes, 
but  this  is  not  always  observed  :— the  matters  discharged  from 
the  bowels  are  mixed  with  blood  and  mucus.  In  these,  as  well 
as  in  the  vomited  liquids,  shining  green  particles  may  be  com- 
monly seen,  whereby  the  nature  of  the  poison  taken  'is  at  once 
indicated.  After  a  time,  there  is  often  severe  priapism,  and 
the  genital  organs  are  swollen  and  inflamed  both  in  the  male 
and  female.  In  one  instance,  observed  by  Dr.  Pereira,  abor- 
tion was  induced,  probably  owing  to  the  excitement  of  the 
Sterns,  from  the  severe  affection  of  the  bladder :  for  there  is  no 
proof  that  this  substance  acts  directly  on  the  uterus  to  induce 
abortion.  With  respect  to  the  aphrodisiac  propensities  caused 
by  cantharides,  these  can  seldom  be  excited  in  either  sex,  ex- 
cept when  the  substance  is  administered  in  a  quantity  which 
would  seriously  endanger  life.  When  the  case  proves  fatal, 
death  is  usually  preceded  by  fainting,  giddiness,  and  convul- 
sions. The  tincture  of  cantharides  produces  similar  symp- 
toms : — they  are,  however,  more  speedily  induced,  and  the  con- 
striction and  burning  sensation  in  the  throat  and  stomach  are 
more  strongly  marked  :  these  symptoms  are  often  so  severe  as  to 
render  it  impossible  for  the  person  to  swallow,  and  the  act  of  swal- 
lowing gives  rise  to  severe  pain  in  the  throat  and  abdomen.  The 
following  well-marked  case  of  poisoning  by  the  tincture  occurred  to 
Dr.  Ives,  of  New  York.  A  boy,  set.  1 7,  swallowed  an  ounce.  When 
seen,  an  hour  and  a  half  afterwards,  the  respiration  was  hurried, 
there  was  profuse  salivation,  convulsive  trembling,  acute  pain 
in  the  regions  of  the  stomach  and  bladder,  and  such  exquisite 
sensibility  that  the  slightest  pressure  produced  convulsions. 
These  came  in  paroxysms,  were  accompanied  by  painful 
priapism,  and  followed  by  delirium.  On  the  seventh  day  he  was 
seized  with  pain  in  the  head,  trembling  and  universal  spasms  : 
coma  followed.  He  then  appeared  to  improve  ;  but  on  the  four- 
teenth day  violent  convulsions  supervened,  and  these  were 
followed  by  insensibility  and  death.  (Beck's  Med.  Jur.  5th  Ed. 
842.)  A  woman  swallowed  a  similar  quantity  of  the  tincture. 
Some  time  afterwards  she  suffered  from  severe  pain  in  the  abdo- 
men, increased  by  pressure  :  it  became  swollen  and  tympanitic. 
She  passed  during  the  night  a  pint  and  a  half  of  urine  unmixed 
with  blood.  In  two  days,  the  pulse  was  feeble  and  scarcely 
perceptible  :  there  was  delirium,  with  severe  pain  in  the  region 
of  the  kidneys  and  bladder  :  —  the  urine  was  continually  drawn 
off  by  a  catheter.  It  was  more  than  a  fortnight  before  she  was 
convalescent.  (Med.  Gaz.  xxix.  63.)  A  man  swallowed  sixty 
grains  of  the  powder  of  cantharides  by  mistake  for  jalap.  Some 
hours  afterwards,  the  patient  was  found  labouring  under  inces- 
sant vomiting,  intense  thirst,  with  burning  pain  in  the  mouth, 
throat,  and  stomach,  countenance  anxious,  tongue  swollen  and 
thickly  coated,  pulse  130,  weak  and  tremulous  ;  the  matter 
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vomited  had  a  greenish  colour,  and  a  peculiarly  offensive  odour. 
There  were  frequent  and  urgent  calls  to  micturition,  always  pre- 
ceded by  severe  pain  at  the  point  of  the  penis ;  and  the  passage 
of  the  urine  was  attended  with  severe  scalding.  The  urine 
was  turbid,  and  slightly  tinged  with  blood.  There  was  a  dull 
heavy  pain  in  the  lumbar  region,  increased  by  pressure,  and 
occasional  priapism.  Vomiting  was  promoted,  and  a  large  quan- 
tity of  a  thick  solution  of  gum-arabic  was  administered  at  in- 
tervals. The  patient  rapidly  recovered  ; — his  recovery  was 
probably  due  to  the  greater  part  of  the  poison  having  been 
ejected  by  the  early  occurrence  of  vomiting.  (Dr.  Fisher  in 
Med.  Gaz.  xxxix.  855.) 

Cantharides  are  sometimes  taken  in  the  form  of  blistering 
plaster.  A  case  was  reported  to  the  Westminster  Medical 
Society,  in  which  a  woman  took  a  piece  about  the  size  of  a 
walnut,  in  chocolate,  by  mistake.  In  about  an  hour,  vomiting 
and  strangury  supervened  :  this  was  followed  by  inflammation 
of  the  kidneys.  The  woman  speedily  recovered.  In  another 
instance,  in  which  half  an  ounce  of  the  plaster,  containing  two 
drachms  of  the  powder,  was  taken  by  a  lunatic,  aet.  45,  death 
took  place  in  twenty-four  hours,  although  remedies  were  imme- 
diately applied.  In  about  two  hours  tne  whole  of  the  mucous 
membrane  of  the  mouth  was  reddened,  and  covered  with  small 
blisters.  In  seven  hours  there  was  great  coldness  of  the  surface, 
with  imperceptible  pulse.  The  urine  passed,  was  mixed  with  blood. 
(Ed.  Med.  and  Sur.  Jour.  October  1844,  p.  563.)  A  singular 
case,  in  which  an  attempt  was  made  to  poison  a  man  by  blister- 
ing plaster,  was  recently  the  subject  of  a  trial  in  France.  This 
person  perceived,  after  taking  some  soup,  a  strong  and  bitter 
taste,  for  which  he  could  not  account.  He  also  suffered  from 
violent  pain  in  the  stomach  and  abdomen,  especially  in  the  region 
of  the  bladder  ;  and  he  could  only,  under  scalding  pain,  void  a 
small  quantity  of  urine,  tinged  with  blood.  He  recovered  from 
these  symptoms  ;  but  three  months  subsequently,  and  two  hours 
after  taking  some  soup  which  had  the  same  bitter  taste,  they  re- 
turned in  an  aggravated  form.  They  were  relieved  by  doses  of 
olive  oil  and  milk  to  excite  vomiting.  A  few  days  afterwards, 
he  found  in  this  soup  a  dark-coloured  substance,  which,  on  ex- 
amination by  a  medical  man,  turned  out  to  be  cantharides.  His 
brothcr-in  law,  who  was  proved  to  have  recently  purchased  blis- 
tering plaster,  was  tried  on  a  charge  of  attempting  to  poison  him. 
One-half  of  the  plaster  sold  to  the  prisoner  was  found,  and  it 
was  proved  to  contain  about  thirty-one  grains  of  powdered  can- 
tharides. The  medical  witnesses  agreed  that  the  symptoms, 
under  which  the  prosecutor  had  laboured,  were  those  which 
commonly  result  from  this  poison  ;  but  one  of  them  contended 
that  the  dose  administered  was  not  sufficient  to  cause  death  ! 
(The  exact  quantity  taken  is  not  stated.)    The  accused  was 
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nevertheless  capitally  convicted.  (Journal  de  Chimie,  1846 
p.  '606.) 

Chronic  poisoning. — It  is  not  often  that  we  have  occasion  to 
observe  poisoning  by  cantharides  in  a  chronic  form ;  but  a  re- 
markable set  of  cases  has  been  reported  by  Mr.  Frestel,  which 
show  that,  contrary  to  common  belief,  the  substance  does  not 
invariably  excite  those  aphrodisiac  propensities  which  have  been 
generally  ascribed  to  it.  It  appears  that  six  young  men  (stu- 
dents) had,  during  a  period  of  six  months,  unknowingly  taken 
with  their  food  powdered  cantharides  by  mistake  for  pepper. 
The  quantity  taken  was  at  no  time  large,  but  very  variable.  The 
only  marked  general  symptom  was,  great  restlessness.  There 
was  no  affection  of  the  nervous  sj^stem,  nor  any  disorder  of  the 
bowels.  The  appetite  was  unaffected.  No  pain  was  experienced 
in  the  renal  or  lumbar  regions.  About  three  hours  after  the 
meal,  there  was  a  slight  pruritus  of  the  glans,  with  a  desire  to 
micturate,  and  there  was  also  ardor  urince.  The  desire  for 
micturition  continued  for  from  two  to  four  hours,  and  then 
gradually  ceased,  leaving  some  irritation  about  the  urethra. 
There  was  neither  priapism  nor  any  erotic  feeling.  The  absence 
of  symptoms  is  the  more  remarkable,  as  the  substance  must  have 
been  taken  in  very  different  doses  at  different  times.  Without 
knowing  the  cause  of  the  disorder  from  which  they  had  suffered, 
they  employed  for  their  relief,  warm  baths,  and  an  abundance  of 
warm  demulcent  drinks.  This  plan  of  treatment  was  found  to 
be  most  effectual.  (Journal  de  Chimie  Medieale,  Janvier  1847, 
p.  17.) 

Effects  of  external  application. — It  is  proper  to  state  that  can- 
tharides will  operate  as  a  poison  when  applied  externally  to  a 
wound,  or  ulcerated  surface,  or  even  when  applied  to  a  large 
surface  of  healthy  skin.  In  January  1841,  a  girl,  sat.  16,  was 
killed  at  Windsor  under  the  following  circumstances.  She  was 
affected  with  the  itch  :  sulphur  ointment  was  prescribed  for  her  ; 
but,  by  mistake,  blistering  ointment  was  used.  This  was  rubbed 
all  over  the  body  of  the  girl :— .she  was  soon  seized  with  violent 
burning  pain, — the  ointment  was  immediately  washed  off,  but 
the  cuticle  came  off  with  it.  The  girl  died  in  five  days,  having 
suffered  from  all  the  usual  symptoms  of  poisoning  by  can- 
tharides. 

Appearances  after  death. — In  one  well-marked  case  of  poison- 
ing by  cantharides,  the  whole  of  the  alimentary  canal  from  the 
mouth  downwards,  was  in  a  state  of  inflammation,  as  well  as  the 
ureters,  kidneys,  and  internal  organs  of  generation.  The  mouth 
and  tongue  seemed  to  be  deprived  of  their  mucous  membrane.  In 
Dr.  Ives's  case,  above  mentioned  (p.  577),  in  which  an  ounce  of 
the  tincture  was  swallowed,  and  death  did  not  occur  for  fourteen 
days,  the  mucous  membrane  of  the  stomach  was  not  inflamed  ; 
but  it  was  pulpy  and  easily  detached.  The  kidneys  were,  how- 
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ever,  inflamed.  The  brain  has  been  found  congested,  and  ulce- 
ration of  the  bladder  is  said  to  have  been  met  with.  There  are 
very  few  fatal  cases  reported,  in  which  the  appearances  have 
been  accurately  noted;  indeed,  the  greater  number  of  those  who 
have  taken  this  poison,  have  recovered.  In  the  case  of  the  lunatic 
(supra)  -  on  an  inspection  of  the  body,  the  vessels  of  the  brain 
were  found  gorged  with  blood,  and  a  quantity  of  serum  was 
effused  in  the  ventricles  and  between  the  convolutions.  The 
heart  and  lungs  were  healthy.  The  internal  surface  of  the  sto- 
mach was  covered  with  red  points  interspersed  with  ecchymosis, 
in  the  centre  of  which  was  seen  an  adhering  particle  of  the  pow- 
der of  cantharides.  The  intestines  were  healthy,  but  the  kidneys 
were  red  and  gorged  with  blood.  The  left  ureter  internally  was 
of  a  very  red  colour.  The  bladder  was  thickened,  and  the 
mucous  coat  injected  with  blood.  (Ed.  M.  and  S.  J.  Oct.  1844, 
p.  563.)  In  a  case  which  occurred  to  Mr.  Saunders,  death  took 
place  in  about  twenty-four  hours.  The  deceased  must  have 
taken  the  greater  part  of  half  an  ounce  of  cantharides  in  powder. 
The  symptoms  were  such  as  have  been  above  described.  On 
inspection,  the  vessels  of  the  brain  were  filled  with  dark-coloured 
blood,  and  the  ventricles  were  distended  with  serum.  Both 
lungs  were  highly  engorged  with  dark- coloured  blood.  The 
gullet  was  partially  inflamed,  and  there  were  patches  of  inflam- 
mation on  the  mucous  coat  of  the  stomach,  which  had  become 
detached  in  several  places.  The  same  inflammatory  appearance 
existed  in  the  small  intestines,  in  the  folds  of  which  the  powder 
of  cantharides  was  abundantly  seen.  The  vessels  were  distended, 
and  the  liver  was  engorged  with  dark  blood.  The  gall-bladder  was 
much  distended  with  bile,  and  none  of  this  secretion  appeared  to 
have  passed  into  the  bowels.  The  spleen  and  kidneys  were 
highly  congested  ;  the  ureters  were  inflamed  ;  the  bladder  con- 
tracted and  empty,  and  its  internal  surface  pale.  The  glittering 
of  the  particles  of  cantharides  in  the  viscera  during  the  inspection 
by  candlelight  was  very  remarkable.  (Medical  Times,  Feb.  3, 
1849,  p.  287.)  Cantharides  are  sometimes  described  as  a  cor- 
rosive poison  ;  but  the  substance  appears  to  have  no  local  action 
of  a  chemical  nature.  It  is  a  pure  irritant,  and  the  effects  ob- 
served are  entirely  due  to  irritation  and  inflammation.  Serious 
accidents  have  frequently  occurred  from  the  powder  of  cantharides 
having  been  mistaken  for  jalap,  cubebs,  and  other  medicinal  sub- 
stances. A  man  lost  his  life  on  one  occasion,  by  having  cantha- 
rides-powder  supplied  to  him  for  cubebs,  in  a  druggist's  shop. 

Fatal  dose. — This  has  been  a  frequent  subject  of  medico-legal 
inquiry.  The  medicinal  dose  of  the  powder  is  generally  stated 
to  be  from  one  to  two  grains.  In  a  case  which  was  the  subject 
of  a  criminal  investigation,  a  medical  witness  stated,  that  one  grain 
was  the  maximum  dose  ;  but  according  to  the  late  Dr.  Thomson 
it  may  be  increased  to  three  grains.    The  dose  of  the  London 
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Pharmacopoeial  tincture  is  from  ten  minims  gradually  increased 
to  'one  fluid  drachm, — of  the  powder,  from  one  to  two  grains. 
(Pereira,  Mat.  Med.  ii.  pt.  2,  p.  754.)  Doses  above  this,  whether 
of  the  powder  or  the  tincture,  are  likely  to  be  injurious,  and  to 
give  rise  to  symptoms  of  poisoning.  On  a  trial  which  took  place 
at  Aberdeen,  in  1825,  it  appeared  that  a  drachm  of  the  powder 
had  been  administered  :  severe  symptoms  followed,  but  the  per- 
son recovered.  Dr.  Dyce,  the  medical  witness,  said  he  had  given 
ten  grains  of  the  powder  at  a  dose  as  a  medicine.  In  three 
cases,  observed  by  Mr.  Maxwell,  a  drachm  of  the  powder  mixed 
with  six  ounces  of  rum  was  taken  by  each  person ;  they  were 
robust,  healthy  negroes, — they  suffered  severely,  but  recovered 
in  about  ten  days : — in  these  cases,  irritation  of  the  urinary  organs 
did  not  appear  until  after  the  men  had  been  bled.  The  smallest 
quantity  of  powder  which  has  been  known  to  destroy  life,  was  in 
the  case  of  a  young  female,  quoted  by  (Mia;  the  quantity  taken 
was  estimated  at  twenty -four  grains  in  two  doses.  She  died  in 
four  days ;  but  as  abortion  preceded  death,  it  is  difficult  to  say 
how  far  this  may  have  been  concerned  in  accelerating  that  event. 
Her  intellect  was  clear  until  the  last.  In  one  instance  a  man 
recovered  from  a  dose  of  fifteen  grains  of  the  powder.  (Canstatt's 
Jahresbericht,  1844,  v.  p.  301.)  In  another,  the  patient  recovered 
after  having  taken  a  dose  of  twenty  grains.  (Ed.  Med.  and  Surg. 
Journal,  Oct.  1844.)  In  a  third,  which  occurred  to  Dr.  Fisher, 
there  was  recovery  after  a  dose  of  sixty  grains  (ante  p.  577), 
and  in  a  fourth  after  a  dose  of  two  drachms  or  one  hundred  and 
twenty  grains.    (Med.  Gaz.  vol.  xlii.  p.  873.) 

An  ounce  of  the  tincture  has  been  known  to  destroy  life  in 
fourteen  days.  This  I  believe  is  the  smallest  fatal  dose  yet 
known.  (See  Dr.  Ives's  case,  p.  577.)  Four  drachms  and 
even  six  drachms  of  the  tincture  have  been  taken ;  and  al- 
though the  usual  symptoms  have  followed,  the  patients  recovered. 
A  case  of  poisoning  by  cantharides  was  the  subject  of  a  trial  at 
the  Central  Criminal  Court,  in  September  1836.  Six  drachms 
of  the  tincture  were  administered  to  a  girl,  set.  17  :  the 
medical  witness  was  required  to  say  whether  half  an  ounce  was 
sufficient  to  kill,  as  also  what  proportion  of  cantharides  was  con- 
tained in  the  tincture.  One  ounce  of  the  tincture,  P.  L.,  is  equi- 
valent to  six  grains  of  the  powder ;  but  considering  that  the 
principle  Cantharidine  is  the  substance  on  which  the  poisonous 
properties  depend,  it  is  very  likely  that  the  tincture  may  vary  in 
strength  according  to  its  mode  of  preparation.  A  case  is  quoted 
by  Pereira,  from  Dr.  Hosack  (Mat.  Med.  ii.  pt.  2,  p.  750),  in 
which  it  is  stated  that  six  ounces  of  the  tincture  were  taken  by 
a  man  without  causing  dangerous  symptoms  !  This  must  have 
been  an  extraordinarily  weak  preparation  :  and  probably  the 
insects  from  which  the  tincture  was  made,  contained  little  or  no 
cantharidine.  The  same  writer  mentions  a  case  within  his  own 
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knowledge,  in  which  one  ounce  of  the  tincture  caused  serious 
symptoms.  In  the  annual  registration  returns  for  1840  only 
one  case  of  death  from  cantharides  is  recorded  in  a  man  get.  46. 

Treatment. — When  vomiting  exists,  this  may  be  promoted  by 
warm  demulcent  liquids,  as  thick  linseed-tea,  or  a  strong  solution 
of  gum  arabic  :  if  it  does  not  exist,  emetics  and  castor  oil  should 
be  given, — the  object  being  to  dislodge  the  poison.  Demulcent 
injections  may  also  be  used.  The  inflamed  state  of  the  throat  may 
not  admit  of  the  application  of  the  stomach-pump.  Oil  was  for- 
merly regarded  as  an  antidote  ;  but  it  has  been  found  that  this  is  a 
ready  solvent  of  the  active  principle,  and  it  is  therefore  injurious. 

Analysis. — Cantliaridine  is  the  vesicating,  and  at  the  same  time 
the  poisonous  principle  of  the  insect.  It  is  a  white  solid  crystal- 
lizable  substance,  insoluble  in  water ;  but  soluble  in  ether,  chlo- 
roform, alcohol,  fixed  oils  and  caustic  alkalies.  Although  water 
does  not  dissolve  it  in  its  pure  state,  it  takes  it  up  with  other 
principles  from  the  powdered  insect ;  and  thus  an  infusion  of 
cantharides  is  poisonous.  Chloroform  will  separate  it  from  its 
watery  solution.  It  is  not  volatile  according  to  Mr.  Proctor  under 
220°.  It  is  powerfully  irritant,  but  requires  solution  in  some  men  - 
struum  and  contact  with  the  skin  to  produce  irritant  effects.  There 
are  no  chemical  characters  by  which  this  principle  can  be  safely 
identified,  if  we  except  its  vesicating  properties.  Orfila  has  ap- 
plied reagents  to  detect  cantharidine  in  the  tincture  ;  but  with- 
out success.  It  has  been  recommended  to  digest  the  suspected 
solid,  or  the  liquid  contents  of  the  stomach  evaporated  to  an  ex- 
tract, in  successive  quantities  of  ether, — to  concentrate  these  ethe- 
real solutions  by  slow  evaporation,  and  then  observe,  whether 
the  concentrated  liquid  produces  vesication  or  not: — the  medical 
jurist  being  expected,  in  such  cases,  to  make  himself  the  subject 
of  experiment.  In  this  way,  Barruel  discovered  cantharides  in 
some  chocolate.  (Ann.  D'Hyg.  1835,  i.  p.  455.)  This  mode  of 
testing  is  somewhat  uncertain,  unless  the  quantity  of  poison  is 
large  ;  and  the  affirmative  evidence  which  it  yields  is  better  than 
the  negative  :  since  we  can  hardly  infer  the  absence  of  the 
poison  when  we  obtain  no  result.  There  is,  however,  no  other 
mode  of  discovering  cantharides  in  solution,  whether  as  tincture 
or  infusion,  than  this.  In  this  process,  chloroform  may  be  sub- 
stituted for  ether.  The  difficulty  of  extracting  Cantliaridine  may 
be  conceived,  Avhen  it  is  stated  that,  according  to  Thierry's  ex- 
periments, which  are  the  most  perfect,  the  quantity  contained  in 
the  fly  is  only  about  the  250th  part  of  its  weight,  so  that  it  would 
require  nearly  half  an  ounce  of  the  powder,  to  yield  one  grain  of 
cantliaridine.  The  quantity  of  cantharidine  required  to  produce 
vesication  is  extremely  small.  Robiquet  found  that  the  i-lOOth 
part  of  a  grain,  placed  on  a  slip  of  paper  and  applied  to  the  edge 
of  the  lower  lip,  caused  small  blisters  in  a  quarter  of  an  hour. 
Cantharides  are  most  commonly  taken  in  powder,  and  then 
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we  may  easily  recognise  the  poison  by  its  physical  characters.  If 
the  insect  be  entire,  or  only  coarsely  powdered,  there  can  be  no 
doubt  of  its  nature.  However  finely  reduced,  the  powder  is  ob- 
served to  present,  by  reflected  light,  small  golden  green  or  copper- 
coloured  scales.  These  are  perceptible  to  the  eye,  and  are  very 
distinct  under  a  common  lens.  It  has  been  recommended  to 
separate  the  particles  of  cantharides,  by  suspending  the  liquid 
or  other  contents  of  the  stomach  in  warm  water,  when  the  inso- 
luble powder  will  subside,  and  the  particles  may  be  collected  and 
dried  for  examination.  In  an  elaborate  essay  on  this  subject 
(Ann.  d'Hyg.  Oct.  1842),  M.  Poumet  recommends  that  the  sus- 
pected liquids,  mixed  with  rectified  spirit,  should  be  spread  on 
sheets  of  glass,  and  the  liquid  allowed  to  evaporate  spontaneously 
to  dryness.  The  green  and  copper-coloured  scales  may  then  be 
seen,  on  examining  by  reflected  light  either  one  or  both  surfaces 
of  the  glass.  He  also  found  that  the  particles  adhering  to  the 
mucous  membrane  of  the  stomach  or  intestines,  may  be  easily 
detected  by  inflating  the  viscus,  and  allowing  it  to  become  dry 
in  the  distended  state,  taking  care  to  attach  to  it  a  heavy  weight, 
so  that  during  the  process  of  drying,  all  the  folds  of  the  mucous 
membrane  may  disappear.  On  cutting  the  dried  membrane  and 
opening  it  on  a  flat  surface,  the  coloured  scales  become  percep- 
tible. Physical  evidence  of  this  kind  would  not  be  of  much 
avail  for  medico-legal  purposes,  unless  there  were  concomitant 
evidence  from  symptoms  and  appearances.  On  trials  for  ad- 
ministering this  poison,  the  analysis  might  be  confined  to  a 
portion  of  the  article  administered  ;  and  the  physical  test  is  then 
applicable,  since  the  powder  is  commonly  given  in  large  quantity 
and  adheres  closely  to  the  mucous  membrane.  There  are,  how- 
ever, many  insects,  besides  cantharides,  which  have  wings  of  a 
golden  green  colour,  and  are  not  poisonous  :  yet  such  insects  are 
not  likely  to  be  found  in  the  form  of  powder  in  the  human 
stomach.  M.  Poumet  states  that  there  are  some  cantharides 
which  contain  no  cantharidine.  Particles  of  cantharides  may 
be  detected  in  the  viscera  long  after  interment.  Orfila  has  de- 
tected them  after  a  period  of  nine  months,  so  that  they  do  not 
seem  to  be  affected  by  the  decomposition  of  the  body. 

The  evidence  of  the  presence  of  cantharides,  or  of  their  having 
been  taken,  is  necessary  to  support  a  criminal  charge  ;  for, 
however  unambiguous  the  symptoms  produced  by  this  poison 
may  appear  to  be  in  its  peculiar  effects  on  the  generative  and 
urinary  apparatus,  a  medical  jurist  should  be  aware  that  similar 
symptoms  may  proceed  from  disease.  An  important  case  of  this 
kind  occurred  to  Dr.  Hastings.  (Med.  Gaz.  xii.  431.)  A  young 
lady  was  suddenly  seized  with  vomiting,  thirst,  pain  in  the  loins, 
strangury,  and  considerable  discharge  of  blood  from  the  urethra  : 
the  generative  organs  were  swollen  and  painful.  She  died  in 
four  days.  She  was  governess  in  a  family,  and  there  was  some 
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suspicion  that  she  had  been  poisoned  by  cantharides.  The 
stomach,  kidneys,  and  bladder  were  found  inflamed  :  the  latter 
organ  contained  about  two  ounces  of  blood.  There  was  no  trace 
of  poison,  and  indeed  it  was  pretty  certain,  from  the  general 
evidence,  that  none  could  have  been  taken. 

Pharmaceutical  preparations.  —  The  doses  and  compara- 
tive strength  of  the  powder  and  tincture  of  Cantharides,  according 
to  the  London  Pharmacopoeia,  have  been  already  stated.  There 
are  some  other  preparations,  the  strength  of  which  it  may  be 
important  for  a  medical  jurist  to  know.  The  Acettjm  Can- 
tharidis or  Vinegar  of  Cantharides  is  used  externally.  It  is 
equivalent  to  about  one -tenth  of  the  powder ;  i.  e.  five  ounces 
are  equal  to  four  drachms  of  powdered  cantharides.  It  con- 
tains eight  times  as  much  cantharides  as  the  tincture.  The 
Ceratl  ji  Cantharidis  contains  one-sixth,  and  the  Eiuplastrum 
Cantharidis  contains  one-half  of  its  weight  of  the  powder. 

Among  other  irritants  of  an  organic  nature  may  be  mentioned, 
Aloes,  Anemone,  Arum,  Bryony,  Capsicum,  Celandine,  Colo- 
cynth,  Daffodil,  Elaterium,  Elder,  Euphorbium,  Gamboge,  Hedge 
Hyssop,  Physic  nut,  Jalap,  Manchineel,  Mezereon,  Mustard, 
Ranunculus,  Scammony,  Sorrel,  Stavesacre,  Castor- seeds,  Crea- 
sote,  Oil  of  Tar,  Oil  of  Turpentine,  Pyroxylic  spirit,  Dippel's 
oil,  Fusel  oil,  Decayed  vegetable  food,  Poisoned  grain,  Ergot  of 
rye,  Poisonous  fish  and  other  kinds  of  poisonous  animal  food. 
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CHAPTER  33. 

GENERAL  REMARKS  ON  NECROTIC  POISONS  OPIUM   AND  LAU- 
DANUM—  SYMPTOMS  —  PERIOD  OF  COMMENCEMENT  —  DEATH 

AFTER  REMISSION  —  CHRONIC    POISONING  —  OPIUM-EATING  

EFFECTS  OF  EXTERNAL  APPLICATION  —  APPEARANCES  AFTER 

DEATH  FATAL  DOSE — DEATH  FROM  SMALL,  AND  RECOVERY 

FROM  LARGE  DOSES — FATAL  EFFECTS  ON  INFANTS — PERIOD 
AT  WHICH  DEATH  TAKES  PLACE  TREATMENT. 

The  effects  produced  by  the  Neurotic  class  of  poisons  on  the 
system  have  been  already  described  (page  103).  They  are 
chiefly  referable  to  disorder  of  the  brain,  spinal  marrow,  and  nerv- 
ous system.  The  most  prominent  symptoms  are  headache, 
giddiness,  paralysis,  insensibility,  and  convulsions.  The  brain  is 
the  organ  upon  which  a  cerebral  or  narcotic  poison  primarily 
acts  ;  but  in  some  cases,  by  the  occurrence  of  convulsions,  there 
is  an  indication  of  a  remote  effect  on  the  spinal  marrow.  The  dis- 
tinction between  irritant  and  neurotic  poisons  is  well  marked,  so 
far  as  symptoms  are  concerned.  Neurotic  poisons  are  destitute 
of  any  acrid  or  corrosive  properties  :  they  have  no  local  chemi- 
cal action  on  the  mouth  and  fauces,  and  they  rarely  give  rise  to 
vomiting  or  purging.  When  they  prove  fatal,  they  do  not  com- 
monly leave  any  well-marked  appearances  in  the  stomach  or 
bowels  like  the  irritants.  There  is  sometimes  a  fulness  of  the 
vessels  of  the  brain  and  its  membranes  ;  but  effusion  of  blood  is 
rarely  observed.  It  is  usually  said  that  they  do  not  produce  any 
redness  of  the  mucous  membrane  of  the  stomach  or  intestines  : 
this  appearance  has,  however,  been  met  with  on  several  occasions 
in  poisoning  with  Prussic  acid.  Opium  does  not  cause  inflam- 
mation of  these  organs,  and  when  this  condition  has  been  found, 
it  may  probably  be  ascribed  to  the  action  of  alcohol,  in  which  the 
opium  has  been  dissolved. 
The  first  group  of  Neurotic  poisons  (p.  101)  includes  those 
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substances  which  primarily  and  specially  affect  the  brain.  Of 
these  Opium  and  Prussic  acid  may  be  taken  as  types. 

OPIUM.  LAUDANUM. 

General  remarks. — Opium  is  a  solid  vegetable  extract  —  the 
concrete  juice  of  the  unripe  capsules  of  the  Papaver  somniferum. 
It  is  sometimes  taken  in  this  state  as  a  poison,  but  more  com- 
monly in  solution  in  alcohol  under  the  form  of  tincture,  or  as  it 
is  popularly  called — Laudanum.  Its  poisonous  properties  are 
principally  due  to  the  presence  of  an  alkali,  Morphia,  which 
exists  in  it  in  a  state  of  combination  with  a  vegetable  acid,  the 
Meconio.  Opium  contains  a  proportion  of  morphia — varying 
from  two  per  cent,  in  the  Bengal  variety  to  about  nine  per  cent, 
in  certain  varieties  obtained  from  the  East  Indies.  According 
to  some  chemists,  good  opium  will  yield  from  ten  to  thirteen 
per  cent,  of  morphia.  The  Turkey  opium  contains  on  an  aver- 
age about  six  per  cent,  according  to  the  analyses  of  Mulder  :  but 
the  best  kinds  of  Smyrna  opium  contain  thirteen  per  cent. 
(Pereira,  Mat.  Med.  vol.  ii.  pt.  ii.  p.  606.)  This  difference  in 
the  quantity  of  morphia  contained  in  the  drug,  may  sometimes 
account  for  certain  differences  observed  in  the  effects  produced 
by  particular  doses. 

There  is  a  difference  of  opinion  respecting  the  strength  of 
laudanum  or  the  pharmacopceial  tincture  of  opium.  According 
to  some,  one  fluid  drachm,  or  sixty  minims  of  the  tincture,  is 
equivalent  to  five  grains  of  opium,  while  the  London  Pharma- 
copoeia assigns  only  about  three  grains.  The  strength  of  the 
tincture  as  it  is  procured  of  different  druggists  varies  greatly. 
(See  Pereira,  Mat.  Med.  vol.  ii.  pt.  ii.  p.  647 ;  also  Lancet,  March 
12,  1853,  p.  251;  and  Pharm.  Journal,  1851,  p.  250.) 

There  is  no  form  of  poisoning  so  frequent  as  that  by  opium 
and  its  various  preparations.  In  two  years,  there  were  one  hun- 
dred and  ninety-six  fatal  cases  in  England  and  Wales  (p.  237  \ 
forming  nearly  two-thirds  of  all  the  cases  of  poisoning.  One- 
seventh  of  these  were  cases  of  children  poisoned  by  over-doses 
of  opium  or  its  compounds,  and  most  of  the  others  were  the 
result  of  suicide  or  accident.  It  is  calculated  that  three-fourths 
of  all  the  deaths  from  opium,  take  place  among  children  under 
five  years  of  age !  This,  however,  forms  bat  a  small  proportion  of 
the  actual  number  of  cases  ;  since  there  is  no  kind  of  poisoning 
wherein  recoveries  are  so  frequent. 

The  poisonous  salt  of  opium,  meconate  of  morphia,  is  soluble 
in  water,  alcohol,  and  diluted  acids.  The  aqueous  and  alcoholic 
solutions  have  an  acid  reaction.  The  solutions  have  a  peculiar 
taste  and  odour,  and  by  the  latter  the  presence  of  opium  may  be 
in  general  recognised.    The  taste  is  bitter. 

Extract  of  opium  may  be  regarded  as  a  pure  form  of  the  drug. 
It  contains  a  larger  proportion  of  the  poisonous  alkaloid  morphia. 


SYMPTOMS  OF  POISOMNG  BY  OPIUM. 


587 


Three  grains  of  extract  are  equal  to  about  five  grains  of  crude 
opium.  It  is  employed  in  medicine  in  doses  of  from  one  quar- 
ter of  a  grain  to  three  or  four  grains.  The  alcoholic  solution, 
under  the  name  of  laudanum,  is  sold  to  the  public,  in  quantities 
of  from  half  a  drachm  to  two  drachms,  for  twopence, —  from  two 
drachms  to  four  drachms,  for  fourpence, —  exceeding  this  quan- 
tity, eightpence  and  one  shilling  per  ounce.  It  is  very  often 
sold  by  ignorant  drug- dealers  for  tincture  of  rhubarb  or  black 
draught. 

Symptoms. — The  symptoms  which  manifest  themselves  when 
a  large  dose  of  opium  or  of  laudanum  has  been  taken,  are  of  a 
very  uniform  character.  They  consist  in  giddiness,  drowsiness, 
a  strong  tendency  to  sleep,  stupor,  succeeded  by  perfect  insensi- 
bility, the  person  lying  motionless,  with  the  eyes  closed  as  if  in 
a  sound  sleep.  In  this  stage  he  may  be  easily  roused  by  a  loud 
noise,  and  made  to  answer  a  question  ;  but  he  speedily  relapses 
into  stupor.  In  a  later  stage,  when  coma  has  supervened  with 
stertorous  breathing,  it  will  be  difficult,  if  not  impossible,  to  rouse 
him.  The  pulse  is  at  first  small,  quick,  and  irregular,  the  re- 
spiration hurried  :  but  when  the  individual  becomes  comatose, 
the  breathing  is  slow  and  stertorous;  the  pulse  slow  and  full.  The 
skin  is  occasionally  cold  and  pallid — sometimes  livid  :  at  other 
times  warm  and  bathed  in  perspiration.  The  pupils  are  some- 
times contracted,  at  others  dilated.  From  cases  which  I  have 
been  able  to  collect,  contraction  of  the  pupils  is  much  more  fre- 
quent than  dilatation.  In  a  case  referred  to  me  in  1846,  one 
pupil  was  contracted  and  the  other  dilated.  They  are  commonly 
insensible  to  light.  The  expression  of  the  countenance  is  placid, 
pale,  and  ghastly  :  the  eyes  are  heavy,  and  the  lips  are  livid. 
Sometimes  there  is  vomiting,  or  even  purging  ;  and  if  vomiting 
take  place  freely  before  stupor  sets  in,  there  is  great  hope  of 
recovery.  This  symptom  is  chiefly  observed  when  a  large  dose 
of  opium  has  been  taken  ;  and  it  may  be  perhaps  ascribed  to  the 
mechanical  effect  of  the  poison  on  the  stomach.  The  peculiar 
odour  of  opium  is  occasionally  perceptible  in  the  breath.  The 
muscles  of  the  limbs  feel  flabby  and  relaxed,  the  lower  jaw  drops, 
the  pulse  is  feeble  and  scarcely  perceptible,  the  sphincters  are  in 
a  state  of  relaxation,  the  temperature  of  the  body  is  low,  there 
is  a  loud  mucous  rattle  in  breathing,  and  convulsions  are  some- 
times observed  before  death  ;  these  are  more  commonly  met  with 
in  children  than  in  adults.  One  of  the  marked  effects  of  this 
poison  is  to  suspend  all  the  secretions  except  that  of  the  skin. 
During  the  lethargic  state,  the  skin,  although  cold,  is  often  co- 
piously bathed  in  perspiration.  It  is  a  question  yet  to  be  deter- 
mined, whether  this  may  not  be  the  medium  by  which  the  poison 
is  principally  eliminated.  Nausea  and  vomiting,  with  headache, 
loss  of  appetite,  and  lassitude,  often  follow  on  recovery. 

With  a  view  of  settling  some  disputed  questions  respecting 
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the  <y:v  ::::>  rr;.v.:;c.:.  hy  oymm  s  healthy  porsor..  I>r. 
Bock  or,  in  the  year  1 S-tv*.  induced  a  man,  as.  50,  to  submit  to  * 
series  of  experiments.  The  doses  of  opium  given  to  this  man 
were  gradually  increased,  until  confirmed  symptoms  of  poisoning 
showed  IttwirfjtTcr  The  man  soon  recovered  from  the  influence  of 
the  drug.  The  following  results  "were  obtained : — The  lirst  effects 
were  those  of  incipient  drunkenness. — depression, — weakness  of 
the  muscles, — trembling  of  the  limbs,  especially/  of  the  knees, — 
dizziness, — weight  in  the  head. — giddiness, — stupor,  followed 
by  profound  sleep, — nausea. — eructations,  with  vomiting, — 
cramps, — convulsions,— contraction  of  the  sphincters  of  the  rec- 
tum and  bladder. — contraction  of  the  pupil. — rarely  purging, 
but  in  general  obstinate  constipation.  The  pulse,  at  tirst  fre- 
quent, became  gradually  slower  and  normal,  but  weak.  The 
breathing  was  at  first  free,  but  afterwards  more  difficult ;  and  the 
skin  was  moist.  Under  still  larger  doses  of  opium,  there  were 
hallucinations,  with  delirium,  and  symptoms  of  congestion  of  the 
brain,  attended  at  first  with  excitement,  and  subsequently  with 
.ieyressio-...  At  rirst  the  skin  was  cool  j  but  afterwards  there  was 
itching.  In  a  more  advanced  stage,  the  face  appeared  either 
swollen  and  livid,  or  pale,  A  death-like  sleep  seized  the  person, — 
the  pupils  were  dilated, — there  was  trembling  of  the  limbs, — 
paralysis,  especially  of  one  side, — anaesthesia  (loss  of  sensibility), 
— the  pulse  scarcely  perceptible, — great  difficulty  of  breathing, 
with  symptoms  of  asphyxia,  or  apoplexy.  In  rare  cases,  trismus 
and  tetanus  appear.  Death,  generally  speaking,  rapidly  follows 
a  relaxed  stale  of  the  sphincters,  and  paralysis  of  the  muscles. 
(Die  Yergiftnngen,  1857,  p.  50.)  This  record  of  the  efiects  of  opium 
is  of  value,  as  it  is  the  result  of  actual  observation.  It  tends  to 
reconcile  the  discrepant  statements  of  others  in  reference  to 
eertair.  symrtom? —  s-  c.  the  tvv.:rs;:;.i  or  dilate.:  stare  ot  the 
pupils,  the  dilated  state  being  confined  to  die  advanced  stage  of 
peisev.ir.g  rtvm  ;a.r.re  doses.  A:  the  same  time,  i:  is  to  be 
e:  ■>■::-■..■.  that  the  ahove  series  ot  sy  my  terns  were  the  result  of 
yr  _:  ;>?•; vely-increased  doses.  In  practice,  a  large  dose  is  taken 
at  once ;  and  the  first  rapidly  passes  into  the  second  stage,  with- 
out the  intermediate  conditions  described  by  Bocker. 

The  symptoms  usually  coawevee  in  from  half  am  komr  to  am 
iornr  after  the  poison  has  been  swallowed.  Sometimes  they  come 
on  in  a  few  minutes,  especially  iu  children  ;  and  at  others  their 
appearance  is  protracted  for  a  long  period.  In  a  case  reported 
by  Dr.  Skae,  the  person  was  found  totally  insensible  in  nfberm 
minutes.  As  we  might  expect,  from  the  facts  connected  with  the 
absorption  of  poisons,  when  toe  drag  is  taken  in  a  solid  state,  the 
symptoms  are  commonly  more  slow  in  appearing,  than  when  it 
is  dkaokeJ  in  alcohoL  Their  appearance  is  also  protracted  if 
the  stomach  be  full  at  the  time  :  and  it  is  said  that  intoxication 
has  toe  effect  of  retarding  them.   In  a  case  reported  by  Mr. 


OPIUM.     COMMENCEMENT  OP  SYMPTOMS. 


589 


gemple  fMay  1841),  a  dose  of  one  ounce  and  a  half  of 
laudanum  was  taken  by  a  girl,  set.  19  :— the  symptoms  did 
not  appear  until  an  hour  and  a  half  afterwards'  There  was 
drowsiness,  hut  the  patient  was  rational  ;  the  pupils  were  con- 
tracted to  the  size  of  a  pin's  head,  and  did  not  dilate  on  remov- 
ing the  light.  Under  treatment  the  girl  recovered.  In  a  case 
in  which  1  was  consulted,  a  girl  died  in  about  twelve  hours  from 
the  effects  of  a  large  dose  of  opium,  and  there  was  some  reason 
to  believe  that  the  confirmed  symptoms  of  narcotic  poisoning 
did  not  show  themselves  until  three  hours  after  she  had  swallowed 
the  poison.  (Med.  Gaz.  vol.  xxxvii.  724.)  With  the  exception 
of  an  extraordinary  instance  mentioned  by  Dr.  Christison,  the 
longest  period  to  which  the  symptoms  have*  been  protracted'  was 
five  hours.  This  occurred  in  a  case  reported  by  Dr.  SewelL  A 
man,  set.  40,  swallowed  ten  drachms  of  tincture  of  opium  by 
mistake  for  tincture  of  rhubarb.  When  seen  by  Dr.  Sewell, 
five  hours  afterwards,  he  was  in  bed,  awake,  and  quite  conscious.' 
The  pupils  were  contracted  to  the  size  of  a  pin's  point,  and  im- 
moveable ;  the  temporal  arteries  pulsated  with  great  violence  ; 
he  spoke  with  difficulty,  the  skin  was  dry,  the  pulse  100 
and  jerking.  By  active  treatment,  the  man  recovered  in  about 
fifteen  hours.  (Dublin  Hosp.  Gaz.  Oct.  15,  1845,  p.  78.)  In  Dr. 
Christison"s  case,  a  man  swallowed  an  ounce  and  a  half  of  lauda- 
num, and  in  an  hour,  half  as  much  more,  and  lay  down  in  bed. 
Some  excitement  followed,  with  numbness  of  the  extremities. 
He  continued  sensible,  and  so  lively  for  seven  hours  after  the  first 
dose,  that  a  medical  man  did  not  believe  his  statement.  It  was 
not  until  the  eighteenth  hour  that  stupor  set  in,  and  in  two  hours 
more  the  symptoms  of  poisoning  by  opium  were  of  an  aggra- 
vated kind.  He  finally  recovered  under  treatment,  but  there 
was  no  apparent  cause  for  this  extreme  protraction  of  the  symp- 
toms. (Op.  cit.  706.)  In  a  case  which  occurred  to  Dr.  Gibb, 
nine  hours  elapsed  before  the  usual  symptoms  were  manifested. 
(Lancet,  July  25,  1857.J 

The  occasionally  anomalous  nature  of  the  symptoms  and 
appearances  in  poisoning  by  opium  is  well  shown  in  a  case  com- 
municated to  me  in  November  1850,  by  Mr.  Clegg.  A  man, 
at.  56,  in  good  health,  swallowed  by  mistake  in  two  pills  from 
twenty-eight  to  thirty  grains  of  opium  of  commerce.  This  was 
at  three  o'clock  in  the  morning,  and  he  died  rather  suddenly 
at  one  o'clock  in  the  day,  i.  e.  ten  hours  after  taking  the  drug. 
In  about  an  hour  after  he  had  taken  it,  he  was  heard  to  moan  ; 
there  was  twitching  of  the  head  and  arms,  and  copious  perspira- 
tion, with  alteration  of  speech  ;  but  he  retained  his  senses,  was  a 
little  drowsy  at  intervals,  and  vomited  occasionally.  He  dressed 
himselt'  as  usual  in  the  morning,  and  complained  of  severe  pain 
in  his  stomach.  He  was  seen  by  a  medical  man  about  two  hours 
before  his  death:  there  was  no  coma,  contraction  of  the  pupils, 
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nor  any  other  symptom  of  poisoning  by  opium.  Even  the  vomited 
liquid  had  no  smell  of  the  drug.  He  walked  in  a  trembling  way. 
As  it  was  not  supposed  that  he  could  have  swallowed  opium,  no 
emetic  was  given. 

The  period  at  which  the  cerebral  symptoms  commence  is  a 
question  of  some  importance  in  relation  to  the  retention  of  power 
on  the  part  of  a  person,  to  perform  certain  acts  indicative  of  vo- 
lition and  locomotion  after  having  swallowed  a  large  dose  of  this 
poison.  Thus  the  narcotic  effects  may  not  come  on  until  the 
deceased  has  had  ample  time  to  attempt  suicide  in  some  other 
way.  In  March  1843,  a  gentleman  committed  suicide  at  Ham- 
mersmith :  he  was  found  suspended  by  a  silk  handkerchief ;  but 
it  was  shown  that  he  had  previously  swallowed  a  large  dose  of 
laudanum.  There  was  no  doubt  that  he  had  died  from  hanging. 
In  general,  it  must  be  allowed  as  at  least  possible  that  a  person 
who  has  taken  a  sufficient  quantity  of  this  poison  to  prove  fatal, 
may  move  about  and  perform  many  acts  for  one  or  two  hours 
afterwards,  but  this  power  ceases  when  the  cerebral  symptoms 
commence.  In  a  fatal  case  of  poisoning  by  opium  which  oc- 
curred to  Dr.  Skae,  he  ascertained  that  the  person  rose  from  his 
bed,  and  had  moved  about  his  room,  at  least  two  and  probably 
three  hours  after  having  taken  poison.  (Ed.  Med.  and  Surg. 
Journal,  July  1840.)  In  another  instance,  in  which  the  quan- 
tity taken  was  probably  half  an  ounce,  but  enough  to  destroy 
life,  the  person  was  able  to  converse  cheerfully  and  readily  with 
a  neighbour  two  hours  after  she  had  swallowed  the  poison. 

It  has  been  frequently  observed,  in  cases  of  poisoning  by  this 
drug,  that  a  person  has  recovered  from  the  first  symptoms,  and 
has  then  had  a  relapse,  and  died.  There  is  some  medico-legal 
interest  connected  with  this  state,  which  has  been  called  secondary 
asphyxia  from  opium,  although  there  appears  to  be  no  good  reason 
for  giving  to  it  this  name.  In  December  1843,  a  gentleman  swal- 
lowed a  quantity  of  laudanum,  and  was  found  labouring  under 
the  usual  symptoms.  The  greater  part  of  the  poison  was  removed 
from  the  stomach  by  the  pump;  and  he  so  far  recovered  from  his 
insensibility  as  to  be  able  to  enter  into  conversation  with  his  me- 
dical attendant;  but  a  i*elapse  took  place,  and  he  died  the  follow- 
ing night.  It  is  not  improbable  that,  in  these  cases,  death  may 
be  occasioned  by  the  accumulation  of  the  poison,  carried  by  the 
absorbents  into  the  system;  i  e.  the  morphia  may  be  more  ra- 
pidly carried  into  the  system  than  it  is  eliminated  out  of  it.  A 
renmrkiible  case  illustrative  of  this  remittent  form  of  poisoning 
by  opium  has  been  published  by  Mr.  Kirby.  (Dubl.  Med.  Press, 
Dec.  24,  1845,  406.)  A  lady,  set.  30,  swallowed  six  dessert- 
spoonfuls, of  the  common  tincture  of  opium,  having  previously 
taken  four  glasses  of  port  wine,  and  some  spirits  in  her 
tea.  After  three  hours  she  was  found  in  her  bed,  perfectly 
insensible.    The  skin  was  pale  and  cold;  the  limbs  were  relaxed, 
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and  felt  flabby  when  handled.  She  breathed  slowly,  and  appa- 
rently with  great  difficulty.  There  was  a  loud  mucous  rattle  in 
the  windpipe,  with  great  frothing  at  the  mouth,  which  was  wide 
open.  The  eyelids  were  closed,  and,  when  raised  by  the  finger, 
exhibited  a  distorted,  fixed,  suffused  eyeball,  with  an  extremely 
contracted  pupil;  the  pulse  was  100,  and  very  feeble.  The  tem- 
perature of  the  body  was  low.  There  was  paralysis  of  the 
muscles  of  the  throat,  with  intense  coma.  From  this  state  she 
recovered  so  as  to  recognise  her  medical  attendant  and  her  do- 
mestics. In  about  eighteen  hours  from  the  time  of  taking  the 
poison  there  was  a  relapse,  indicated  by  great  difficulty  of  breath- 
ing. She  referred  all  her  sufferings  to  her  "  lungs,"  asked  for  a 
blister  for  her  back,  and  announced  that  she  was  dying.  The 
wrist  was  now  pulseless,  and  there  was  coldness  and  relaxation  of 
the  limbs.  She  died  in  twenty- three  hours  after  she  swallowed 
the  laudanum,  retaining  her  consciousness  until  a  few  moments 
before  her  death.  Dr.  Christison  quotes  a  case  from  Pyl,  in 
which,  after  a  large  dose  of  opium,  there  was  a  complete  remis- 
sion of  symptoms ;  but  paralysis  came  on,  and  the  man  died  in 
ten  days.  (Op.  cit.  710.)  He  thinks  that  opium  could  only  act 
in  this  manner  by  calling  forth  some  disposition  to  natural  disease 
—  some  organic  affection  of  the  brain  being  suddenly  developed 
through  the  cerebral  congestion  occasioned  by  the  poison.  In 
reference  to  Pyl's  protracted  case,  this  may  be  the  true  explana- 
tion; but,  in  the  other  instances  cited,  it  appears  to  me  we  can 
only  refer  the  fatal  symptoms,  notwithstanding  the  remission,  to 
the  direct  effect  of  the  poison.  After  all,  at  an  inquest,  the  prac- 
tical question  would  be  reduced  to  this: — Would  the  deceased 
have  died  under  the  same  circumstances  had  he  not  taken  the 
dose  of  opium?  Whether  the  drug  acted  directly  to  destroy  life, 
or  indirectly  by  inducing  some  fatal  disease,  it  must  equally  be 
regarded  as  the  immediate  cause  of  death.  It  would  be  a  great 
mistake,  however,  to  assume  that  because  there  had  been  a  re- 
mission or  intermission  of  symptoms,  the  drug  could  not  have 
caused  death.  The  case  of  the  late  Mr.  A.  Stafford  (No- 
vember 1857)  is  in  this  respect  of  some  importance.  This  gen- 
tleman was  labouring  under  severe  pain  in  the  abdomen,  as  it 
was  supposed  from  gall-stones,  and,  to  relieve  this  pain,  he  was 
bled  to  thirty  ounces,  and  took,  by  medical  prescription,  in  the 
space  of  four  hours,  about  200  drops  of  laudanum  and  200  drops 
of  tincture  of  henbane!  This  was  equivalent  to  about  16  grains 
of  opium,  given  within  a  short  period  to  a  person  unaccustomed 
to  the  drug.  The  usual  noxious  effects  were  produced,  and  the 
most  severe  treatment  by  flagellation  of  the  soles  of  the  feet  was 
resorted  to  for  many  hours  in  order  to  prevent  the  patient  from 
falling  into  a  fatal  sleep.  In  the  course  of  six  days,  although 
much  debilitated,  he  had  so  far  recovered  as  to  be  able  to 
make  a  journey  to  Dublin  for  further  medical  advice.    He  was 
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then  in  a  state  of  great  debility,  but  he  had  recovered  from  the 
primary  effects  of  the  narcotic  medicines.  He  died  on  the  fifth 
day  after  his  arrival,  and  on  the  eleventh  day  from  the  treatment. 
On  inspection,  the  lungs  were  found  healthy,  but  there  were 
about  five  ounces  of  serum  in  the  pleural  cavities.  The  heart 
was  larger  than  natural,  very  soft,  its  parietes  were  thin  and  in  a 
state  of  fatty  degeneration.  It  floated  in  water.  No  particular 
appearances  were  found  in  the  abdomen,  if  we  except  the  pre- 
sence of  many  biliary  calculi  in  the  gall-bladder:  there  were  none 
in  the  duct.  The  stomach  contained  a  little  fluid,  but,  with  the 
intestines,  was  normal.  In  the  head  there  was  subarachnoid  effu- 
sion, but  no  congestion  of  the  brain  or  membranes,  and  no  serum 
in  the  ventricles.  There  was  a  slight  fulness  of  the  vessels  at  the 
base.  The  cause  of  death  was  ascribed  to  a  diseased  condition  of 
the  heart.  Assuming  the  correctness  of  this  view,  the  adminis- 
tration of  such  large  doses  of  opium,  with  the  loss  of  a  consider- 
able quantity  of  blood,  must,  as  a  general  rule,  place  a  person  in 
great  jeopardy.  This  was  not  one  of  those  cases  of  tolerance 
which  would  justify  the  use  of  such  large  doses  of  opium.  In 
fact,  the  narcotized  state  in  which  the  deceased  remained  for  at 
least  twelve  hours,  proved  that  the  medicine  had  passed  from  its 
medicinal  to  its  poisonous  operation. 

It  is  proper  to  remember  that  a  person  may  die  from  opium 
without  being  necessarily  narcotized  up  to  the  time  of  death. 
(See  cases,  pp.  589,  591.)  The  narcotic  symptoms  may  disap- 
pear, and  be  replaced  by  others  affecting  the  lungs  (case,  p.  591), 
which  may  be  just  as  fatal  to  the  patient.  The  term  "  opiatized  " 
would  be  more  appropriate  than  "  narcotized,"  to  indicate  the 
noxious  effects  on  these  exceptional  occasions. 

Chronic  poisoning  by  opium.  Opium- eating. — When  opium  is 
taken  for  a  long  period  in  small  doses  which  are  gradually  in- 
creased, its  effects  are  very  different.  It  is  this  state  which  we 
witness  in  those  persons  who  are  addicted  to  opium-eating. 
There  is  no  poison  which  appears  to  be  so  much  under  the  influ- 
ence of  habit  as  opium  (p.  87).  Bocker  met  with  several  opium- 
eaters, —  one  of  them  a  physician,  vvho  took  daily  thirty  grains 
of  solid  opium.  The  English  opium-eater  (De  Quincy)  took 
at  one  time,  for  a  daily  quantity,  nine  ounces  of  laudanum. 
The  injurious  effects  of  the  drug  thus  taken  for  a  long  period  of 
time,  have  already  given  rise  to  an  important  question  in  law 
relative  to  life-insurance  (case  of  the  Earl  of  Mar,  1828)  ;  and 
it  will  be,  therefore,  proper  to  state  those  facts  which  have  been 
ascertained  with  respect  to  the  influence  of  this  practice  on 
health.  One  of  the  best  descriptions  of  the  effects  of  opium- 
eating  is  that  given  by  Dr.  Oppenheim  in  his  account  of  the  state 
of  medicine  in  Turkey.  He  says,  "  The  habitual  opium-eater  is 
readily  recognised  by  his  appearance.  A  total  attenuation  of 
body, — a  withered  yellow  countenance, — a  lame  gait, — a  bending 
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of.  the  spine,  frequently  to  such  a  degree  as  to  cause  the  body- 
to  assume  a  circular  form, — and  glassy  deep-sunken  eyes, — 
betray  him  at  the  first  glance.  The  digestive  organs  are  in 
the  highest  degree  disturbed  ;  the  sufferer  eats  scarcely  any- 
thing, and  has  hardly  one  evacuation  in  a  week  ;  his  mental  and 
bodily  powers  are  destroyed.  As  the  habit  becomes  more  con- 
firmed, his  strength  continues  decreasing,  the  craving  for  the 
drug  becomes  greater  ;  and,  in  order  to  produce  the  desired 
effect,  the  dose  must  be  constantly  augmented.  After  long 
indulgence,  the  opium-eater  is  subject  to  neuralgic  pains,  to 
which  opium  itself  brings  no  relief.  These  persons  seldom 
attain  the  age  of  forty  if  they  have  begun  to  use  opium  early." 
This  description  of  the  effects  is  exactly  what  we  should  expect 
from  physiological  and  pathological  reasoning.  Dr.  Christison 
states,  that  he  has  ascertained  that  constipation  is  by  no  means 
a  general  consequence  of  the  continued  use  of  opium  ;  but 
there  may  be  exceptions  to  the  rule.  It  i&  believed  by  some 
that  the  action  of  the  drug  is  different  in  different  countries,  and 
that  this  description  of  the  effects  produced  by  the  use  of 
opium  in  Turkey  is  not  applicable  to  the  English  opium-eater. 
There  is  no  reason,  however,  for  entertaining  this  opinion.  The 
late  Dr.  A.  T.  Thomson  noticed,  in  reference  to  one  of  his  patients 
who  had  been  in  the  habit  of  taking  opium,  that  if  she  passed 
over  the  usual  time  for  taking  a  dose,  she  felt  the  most  distress- 
ing sensations  about  the  joints,  not  of  pain,  but  such  as  she  was 
unable  to  describe.  She  suffered  from  involuntary  motions  of 
the  arms,  fingers,  and  toes  ;  numbness  in  the  limbs  and  body 
generally ;  profuse  perspiration,  nausea,  vomiting,  and  loss  of 
appetite ;  a  saline  taste  in  the  saliva,  and  a  bad  taste  in  the 
mouth  ;  a  general  impairment  of  the  senses ;  trembling  of  the 
limbs,  with  a  sense  of  great  debility  and  lassitude.  The  mental 
powers  were  also  impaired,  and  this  state  was  attended  by  a 
miserable  depression  of  the  spirits.  These  symptoms  were  re- 
lieved by  a  repetition  of  the  dose.  One  of  the  effects  of  opium 
in  this  case  was  to  produce  constipation.  A  remarkable  instance 
of  chronic  poisoning  by  opium,  which  occurred  to  Dr.  Myers,  will 
be  found  in  the  Edinburgh  Med.  Jour.  1855-6,  vol.  i.  p.  357. 

The  chronic  form  of  poisoning,  as  witnessed  among  children 
in  the  factory  districts,  has  been  described  by  Mr.  Grainger. 
It  appears  that  laudanum,  and  other  preparations  of  opium, 
are  given  to  children  in  gradually  increased  doses,  until  the 
child  will  bear  from  fifteen  to  twenty  drops  of  laudanum 
at  a  time.  The  child  becomes  pale  and  wan,  with  a  peculiar 
sharpness  of  feature,  and  rapidly  wastes  away.  The  majority 
of  these  children  die  by  the  time  they  are  two  years  old. 

Effects  of  external  application.  —  Opium,  and  all  prepara- 
tions containing  morphia,  have  the  property  of  affecting 
the  body  through  the  skin.  Excepting  in  cases  of  idiosyn- 
Q  Q 
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crasy,  or  where  a  large  quantity  of  the  drug  is  too  frequently 
applied  to  an  abraded  surface,  they  are  not  likely  to  pro- 
duce fatal  effects  by  this  mode  of  introduction  into  the 
system.  There  is,  however,  an  instance  reported  of  a  very  large 
quantity  of  laudanum  having  acted  fatally  when  applied  in  a 
poultice  to  the  unbroken  skin  of  the  abdomen.  (Christison,  Op. 
cit.  723.)  A  soldier,  set.  32,  was  attacked  with  phlegmonous 
erysipelas  on  the  face  and  outer  part  of  the  right  leg,  on  ac- 
count of  which  a  linseed  poultice,  moistened  with  laudanum, 
was  applied  to  the  limb.  Next  morning  he  was  found  in  a 
state  of  deep  sopor :  the  eyelids  tremulous  and  half- open, 
pupils  contracted,  the  lips  distorted,  the  muscles  of  the  face 
affected  with  spasm,  and  those  of  the  limbs  with  convulsions. 
The  medical  attendant,  perceiving  a  strong  odour  of  opium, 
examined  the  bandages,  and  found  them  soaked  with  laudanum, 
the  hospital  servant  having  ignorantly  applied  nearly  an  ounce  ! 
In  spite  of  treatment  the  convulsions  increased,  the  pulse  became 
more  feeble,  and  the  patient  died.  On  inspection,  some  red 
points  were  seen  on  the  arachnoid  :  a  strong  opiate  odour  was 
exhaled  from  all  parts  of  the  body,  and  the  heart,  stomach,  and 
brain,  were  healthy.  None  of  the  poison  could  be  detected  in 
the  blood.  (Ed.  M.  and  S.  J.  xxix.  450;  and  Journal  de  Chimie 
Medicate,  Avril  1827.)  The  application  of  opium,  in  any  form, 
to  an  abraded  surface  of  skin,  is  liable  to  give  rise  to  all  the 
results  of  narcotic  poisoning. 

In  general,  the  narcotic  preparation  is  only  applied  after  the 
skin  has  been  removed  by  a  blister :  but  the  following  case  is 
sufficient  to  show  that  small  doses  of  a  salt  of  morphia  may  in 
this  way  act  very  energetically.  A  young  woman,  labouring 
under  scirrhus  of  the  uterus,  and  suffering  from  vomiting  and 
pain  in  the  stomach,  was  ordered  to  apply  to  the  pit  of  the  stomach, 
from  which  the  skin  had  been  previously  removed  by  a  blister, 
the  l-23d  part  of  a  grain  of  the  muriate  of  morphia.  The  same 
dose  was  repeated  by  the  endermic  process  the  following  morn- 
ing. Some  time  afterwards,  the  woman  fell  into  a  state  of  com- 
plete narcotism.  She  suffered  from  pain  in  the  head,  stupor, 
ringing  in  the  ears,  dizziness,  and  incoherency,  a  hot  and  dry 
skin,  and  a  strong  and  frequent  pulse.  Among  the  symptoms 
was  one  somewhat  remarkable,  namely,  that  she  saw  only  the 
half  of  surrounding  objects  : — for  instance,  in  the  case  of  a  per- 
son standing  before  her,  she  could  only  see  the  right  or  left  half 
of  the  body.  The  cerebral  congestion  was  followed  by  convul- 
sions. Venesection  was  performed ;  but  this  only  produced  a 
stronger  attack,  followed  by  another.  A  compress,  soaked  in 
vinegar,  with  ice,  was  applied  to  the  forehead,  followed  by  mus- 
tard poultices  to  the  lower  extremities.  The  symptoms  gradually 
abated,  but  it  was  three  weeks  before  vision  and  speech  were 
perfectly  restored.     (Oesterreichische  Medicinische  Wochen- 
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schrift,  April  1845.)  Four-tenths  of  a  grain  of  the  acetate  of 
morphia  applied  to  a  blistered  surface  have  been  known  to  cause 
dimness  of  vision  and  delirium.  The  dose  commonly  recom- 
mended for  application  endermically,  is  from  one  to  two  grains. 

Opiate  preparations  introduced  into  a  wound,  or  as  enemata 
into  the  rectum,  may  also  produce  fatal  effects.  Orfila  relates  the 
case  of  a  man  who  died  from  the  effects  of  an  injection  contain- 
ing thirty  grains  of  opium.  (Op.  cit.  ii.  225.)  A  child  has  been 
killed  by  ten  grains  of  the  sulphate  of  morphia,  given  in  the 
form  of  an  enema,  by  mistake  for  sulphate  of  quinine.  (Med. 
Gaz.  iv.  220.)  In  the  case  of  Major  Forester  (Legal  Examiner, 
October  1852),  a  question  arose  respecting  the  relative  effects  of 
opium  administered  by  the  mouth  or  rectum.  An  injection  had 
been  ordered  for  this  gentleman  containing  two  drachms  of 
sedative  solution  of  opium,  with  half  a  drachm  of  camphorated 
tincture  of  opium.  The  whole  of  this  was  used  as  an  injection, 
and  the  deceased  took,  in  addition,  from  eight  to  fifteen  grains 
of  Dover's  powder.  In  about  an  hour  and  a  half  he  fell  into  a 
state  of  stupor,  and  died  shortly  afterwards,  clearly  from  narcotic 
poisoning.  Before  death,  he  was  seen  by  a  medical  man,  who 
found  him  asleep,  without  stertorous  breathing,— the  skin  per- 
spiring,— and  the  pupils  half  dilated,  but  contracting  perfectly  to 
light.  Assuming  that  the  sedative  solution  used  had  the  strength 
of  tincture  of  opium,  the  dose  was  not  unusually  large,  as  — 
according  to  English  authorities  (Christison,  Op.  cit.  p.  723)  — 
opium  acts  less  powerfully  by  the  rectum  than  by  the  mouth.  In 
fact,  it  is  asserted  that  twice  as  much  is  required  to  produce  the 
same  effect  by  injection  as  by  the  mouth.  The  deceased  probably 
took  in  this  case,  within  a  short  period,  at  least  seven  grains  of 
opium  ;  and  this  quantity  would  account  for  his  death  by  which- 
ever channel  it  had  been  introduced.  It  has  been  elsewhere 
stated,  that  some  poisons  act  more  energetically  and  speedily  by 
the  rectum  than  by  the  mouth  (p.  24) ;  but  this  is,  I  believe,  not 
in  accordance  with  English  experience  regarding  opium.  I  have 
known  five  grains,  used  as  a  suppository  with  soap,  produce 
drowsiness  and  narcotism.  This  quantity  would  have  probably 
caused  death  if  it  had  been  taken  by  the  mouth  (see  p.  598). 

The  application  of  any  opiate  preparation  to  the  lining  mem- 
brane of  the  nose  will  produce  all  the  usual  symptoms  of  poison- 
ing, and  death.  (Wibmer,  Op.  cit.  Papaver.) 

Appearances  after  death. — In  a  case  of  poisoning  by 
opium,  which  proved  fatal  in  fifteen  hours,  examined  at  Guv's 
Hospital,  the  vessels  of  the  head  were  found  unusually  congested 
throughout.  On  the  surface  of  the  anterior  part  of  the  left 
hemisphere  there  was  ecchymosis,  apparently  produced  by  the 
effusion  of  a  few  drops  of  blood.  There  were  numerous  bloody 
points  on  the  cut  surface  of  the  brain  :— there  was  no  serum 
collected  in  the  ventricles.  The  stomach  was  quite  healthy. 
QQ  2 


596 


OPIUM.     APPEARANCES  AFTER  DEATH. 


Fluidity  of  the  blood  is  mentioned  as  a  common  appearance  in 
poisoning  by  opium.  There  is  also  engorgement  of  the  lungs  ; 
most  frequently,  according  to  Dr.  Christison,  in  those  cases 
which  have  been  preceded  by  convulsions.  (Op.  cit.  732.) 
Among  the  external  appearances  there  is  often  great  lividity  of 
the  skin.  Extravasation  of  blood  on  the  brain  is  rarely  seen  ; — 
serous  effusion  in  the  ventricles,  or  between  the  membranes,  is 
much  more  common.  The  stomach  is  so  seldom  found  otherwise 
than  in  a  healthy  state,  that  the  redness,  said  to  have  been  occa- 
sionally met  with,  may  be  regarded  as  probably  due  to  congestion 
from  accidental  causes.  In  a  case  referred  to  me,  in  August 
184  4,  in  which  a  woman,  aet.  56,  died  in  twenty-two  hours  after 
taking  half  an  ounce  of  tincture  of  opium,  the  following  appear- 
ances were  found  twenty-four  hours  after  death.  The  brain 
was  congested  throughout,  the  blood  in  the  sinuses  fluid,  and 
there  was  about  an  ounce  of  serum  effused  between  the  mem- 
branes and  in  the  ventricles.  The  lungs  were  emphysematous 
in  places,  and  the  liver  was  rather  enlarged  and  congested.  The 
intestines,  nearly  empty,  had  patches  of  congestion,  with  bloody 
mucus  on  the  lining  membrane.  The  stomach  presented  at  the 
larger  end  some  redness  of  the  mucous  membrane,  but  appa- 
rently of  a  pseudo-morbid  character.  The  contents  consisted  of 
a  J  ark,  pasty,  offensive  mass,  of  a  greenish  colour,  intermixed 
with  lumps  of  half-digested  animal  food  :  there  was  no  smell  of 
opium  to  be  perceived,  nor  could  the  least  trace  of  meconic  acid 
or  morphia  be  detected  in  them  by  the  most  careful  analysis. 

In  a  case  of  poisoning  by  a  large  dose  of  tincture  of  opium, 
Dr.  Sharkey  found  the  following  appearances  twelve  hours  after 
death.  The  body  was  warm  and  rigid  ;  the  stomach  healthy, 
containing  a  quantity  of  a  gruel-like  fluid,  without  any  smell  of 
opium.  The  intestinal  canal,  and  the  viscera  of  the  abdomen,  were 
healthy.  The  veins  of  the  scalp,  as  well  as  of  the  dura  mater 
and  sinuses,  were  gorged  with  blood  ;  but  there  was  no  effusion 
in  any  part  of  the  brain.  The  contents  of  the  stomach  yielded 
no  trace  of  morphia  or  meconic  acid  ;  but  there  was  no  doubt 
that  death  had  been  caused  by  opium,  taken  the  previous  night. 
(Med.  Gaz.  xxxvii.  235.)  In  another  case  of  death  from  a  small 
dose  of  extract  of  opium,  this  gentleman  found  great  lividity  of 
the  skin  of  the  neck.  The  scalp,  superficial  veins,  and  sinuses 
of  the  brain,  contained  a  large  quantity  of  blood  ;  and  there  was 
effused  blood,  both  fluid  and  coagulated,  around  the  upper  part 
of  the  spinal  marrow.  There  were  patches  of  ecchvmosis  on  the 
mucous  membrane  of  the  stomach.  The  heart  was  flaccid,  pale, 
and  nearly  empty.  The  large  veins,  and  the  venous  system 
generally,  were  much  gorged.  The  case  of  an  infant  of  six 
months,  which  was  the  subject  of  a  trial  at  the  Aberdeen  Autumn 
Circuit  1853,  was  communicated  to  me  by  Dr.  Ogston.  The 
child  died  in  a  few  hours  from  a  dose  of  sixty  drops  of  the  wine 
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of  opium.  The  only  marked  appearance  in  the  body  was  con- 
gestion of  the  brain.  In  a  case  which  I  had  to  investigate  a  few 
years  since,  a  child,  aged  fourteen  months,  was  killed  in  eighteen 
hours  from  the  effects  of  a  dose  of  infusion  of  opium,  equivalent 
to  from  three  to  five  grains  of  the  powder.  The  inspection  of 
the  body  was  made  about  twenty-four  hours  after  death.  Exter- 
nally, there  were  a  few  livid  spots  on  the  skin  of  the  abdomen, 
back,  and  thighs.  The  eyelids  were  open,  and  the  eyes  sunk  in 
the  orbits.  The  pupils  appeared  contracted,  but  the  condition 
of  the  iris  was  not  particularly  noticed  during  life.  The  viscera 
of  the  chest  were  healthy  ;  there  was  no  mark  of  effusion,  or  of 
any  organic  disease.  The  right  cavities  of  the  heart  were  con- 
gested. The  viscera  of  the  abdomen  were  also  healthy,  except 
the  kidneys,  the  structure  of  which  had  undergone  some  change 
from  disease.  The  stomach  was  healthy  ;  the  mucous  membrane 
presented  no  trace  of  inflammation  or  disease  in  any  part.  It 
contained  about  a  teaspoonful  of  a  white  viscid  liquid,  apparently 
consisting  of  milk  and  mucus  in  a  semi-digested  state.  There 
was  no  farinaceous  or  any  other  food  present,  and  no  smell  of 
opium  ;  nor  was  the  slightest  trace  of  morphia  or  meconic  acid 
detected  in  it  on  analysis,  although  the  child  had  not  vomited, 
but  had  remained  throughout  in  a  state  of  insensibility.  The 
intestines  were  healthy.  The  blood  vessels  of  the  brain  were 
found  much  congested  ;  but  there  was  no  effusion  or  extravasa- 
tion of  blood  or  serum. 

According  to  Bocker,  the  usual  appearances  in  opium-poison- 
ing are, f- great  congestion  of  the  sinuses  and  membranes  of 
the  brain,  —  an  increased  effusion  of  cerebro-spinal  fluid, — 
effusion  of  serum  in  the  ventricles  of  the  brain,  and  in  the  sub- 
arachnoid tissue.  The  brain  itself  is  often  pale  and  bloodless  ; 
but  sometimes  there  is  effusion  of  blood  in  the  ventricles,  or  in 
the  subarachnoid  cells.  In  the  chest  the  lungs  are  much  con- 
gested, and  there  are  effusions  of  blood  in  the  pulmonary  tissue. 
The  heart  is  filled  with  a  large  quantity  of  dark-coloured  blood. 
The  stomach  and  bowels  are  generally  normal,  —  rarely  red- 
dened in  the  mucous  membrane ;  but  the  liver,  spleen,  and 
kidneys  are  greatly  congested.  The  urinary  bladder  is  distended 
with  urine,  —  a  fact  which  has  led  to  the  erroneous  notion,  that 
the  secretion  of  urine  is  increased  as  a  result  of  the  action  of  the 
poison.  It  simply  arises,  however,  from  a  loss  of  power  of  expul- 
sion, as  a  result  of  paralysis  and  of  a  loss  of  consciousness  in 
the  person  labouring  under  the  effects  of  the  poison. 

In  Mr.  Clegg's  case  (ante,  p.  589),  there  was  no  fulness 
of  the  vessels  of  the  brain,  or  of  its  membranes  ;  but  there 
was  such  congestion  at  the  greater  end  of  the  stomach,  as  to 
lead  to  the  supposition  that  irritant  poison  had  been  taken. 
No  irritant  poison  was  found  ;  but  there  were  distinct  indi- 
cations of  opium.  The  poison  appears  in  this  case  to  have 
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produced  no  effect  on  the  brain,  but  to  have  exerted  its 
influence  chiefly  on  the  nerves  connected  with  speech  and 
motion.  In  Mr.  Kirby's  case  (ante,  p.  590),  of  death,  after  a 
remission  and  relapse  under  severe  pulmonary  symptoms,  the 
body  was  inspected  after  nineteen  hours,  and  was  then  warm 
and  rigid.  The  limbs  were  strongly  extended,  and  the  hands 
clenched.  The  whole  front  was  pale,  while  all  the  underlying 
parts  were  deeply  ecchymosed.  The  lungs  filled  the  chest,  and 
scarcely  retired  on  exposure  ;  they  crepitated  when  handled,  and 
yet  they  felt  firm  and  fleshy,  and  resisted  the  scalpel.  Their 
anterior  surface  presented  a  bloodless  appearance,  studded  with 
small  black  spots  of  a  circular  form.  Internally,  they  were 
gorged  with  livid  blood.  The  large  pulmonary  vessels  were 
nearly  empty,  as  was  the  heart,  the  blood  which  they  contained 
being  fluid.  The  stomach  was  distended  by  a  brownish-coloured 
inodorous  fluid.  The  mucous  membrane  exhibited  purple  marks 
from  congestion.  The  intestines  were  pale  throughout,  except 
near  the  gall-bladder,  where  they  were  stained  with  bile.  The 
voluntary  muscles  were  very  florid.  The  head  was  not  ex- 
amined. 

From  this  account  of  the  appearances,  it  will  be  seen  that 
there  is  nothing  but  a  fulness  of  the  vessels  of  the  brain,  and 
greater  or  less  congestion  of  the  lungs,  which  can  be  looked  upon 
as  indicative  of  poisoning  by  opium  ;  and  even  these  are  not 
always  present.  This  condition  of  the  brain  or  lungs,  however,  if 
it  exist,  can  furnish  no  evidence  of  poisoning,  when  taken  alone, 
since  it  is  so  frequently  found,  as  a  result  of  morbid  causes,  in 
the  bodies  of  persons  who  have  died  from  disease. 

Fatal  Dose.  —  The  medicinal  dose  of  opium,  in  extract  or 
powder,  for  a  healthy  adult,  varies  from  half  a  grain  to  two 
grains.  Five  grains  would  be  a  very  full  dose.  The  medicinal 
dose  of  the  tincture  for  an  adult  is  from  ten  minims  to  one 
drachm,  —  as  an  average  from  thirty  to  forty  minims.  In  a  case 
which  occurred  in  London  in  1838,  a  man  set.  45  was  killed  by 
ten  grains  of  solid  opium  ;  and  in  September  1843,  a  woman, 
aet.  38,  was  killed  by  eight  grains  of  the  drug  given  in  two 
doses.  (Brit,  and  For.  Med.  Rev.  Oct.  1844,  558.)  In  another 
instance,  a  lady,  aet.  29,  suffered  from  giddiness,  numbness  of  the 
limbs,  and  other  serious  symptoms,  when  only  twenty  minims  of 
the  tincture  were  introduced  in  the  form  of  enema,  i.  e.  about  one 
grain  and  a  half  of  opium.  The  same  dose  had  been  administered 
for  six  nights  previously,  without  any  serious  effects  following; — 
this  fact  renders  it  not  improbable  that  the  drug  possesses  an  accu- 
mulative  power.  She  continued  in  a  state  of  delirium  for  twenty 
hours,  and  the  numbness  of  the  limbs  only  ceased  after  forty-eight- 
hours.  This  was  an  unusually  small  dose  thus  to  affect  an  adult 
by  the  rectum  (p.  395).  Dr.  Babington  has  communicated  to  me 
the  case  of  a  lady  who  had  taken  five  grains  of  Dover's  powder,  i.e. 
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about  half  a  grain  of  opium,  and  who  suffered  from  stupor  and 
drowsiness  for  three  days.  It  is  well  known  that  some  persons 
cannot  bear  the  smallest  doses  of  opium  without  suffering  from  the 
most  intense  headache,  and  other  painful  symptoms.  Dr.  Chris- 
tison  states  that  he  was  acquainted  with  a  gentleman  who,  even 
when  in  perfect  health,  could  not  take  seven  drops  of  laudanum 
(one-third  to  one-half  of  a  grain  of  opium)  without  being  narco- 
tized. A  man  who  had  been  suffering  from  piles,  was  ordered  a 
starch-clyster  containing  only  one  grain  of  pure  opium.  In  about 
half  an  hour  after  its  administration  the  patient  was  found  in  a 
partial  state  of  narcotism.  There  was  pain  in  the  head,  which 
felt  hot,  the  eyes  were  red  and  suffused,  glassy-looking,  and  half 
open  ;  the  face  flushed  ;  tongue  dry ;  and  there  was  a  painful 
tenderness  both  in  the  head  and  face  on  the  slightest  motion. 
There  was  complete  loss  of  power  in  the  upper  and  lower 
extremities,  and  the  man  was  in  a  half-stupefied  condition.  (Dr. 
Steinthal  in  Casper's  Wochenschrift,  Mai  1845,  p.  294.)  These 
serious  effects  produced  by  small  doses  on  adults  must,  however, 
be  considered  as  exceptions  to  the  rule:  they  appear  to  be  due 
to  idiosyncrasy,  or  to  a  peculiar  susceptibility  of  the  poisonous 
effects  of  opium  in  certain  constitutions.  It  must  not  be  for- 
gotten, however,  that  they  lead  to  one  important  inference  in 
legal  medicine,  namely,  that  an  adult  may  be  killed  by  a  dose 
of  opium,  which  many,  relying  upon  a  limited  experience,  would 
pronounce  to  be  innocuous.  We  have  commonly  no  means  of 
detecting  or  recognizing  the  existence  of  this  idiosyncrasy  in 
individuals  prior  to  the  fatal  event. 

In  a  case  communicated  by  Dr.  Brown  to  Dr.  Christison,  four 
grains  and  a  half  of  opium,  mixed  with  nine  grains  of  camphor, 
killed  a  man  in  nine  hours  with  all  the  symptoms  of  narcotic 
poisoning.  The  smallest  dose  of  solid  opium  which  has  been 
known  to  prove  fatal  to  an  adult,  was  in  a  case  reported  by  Dr. 
Sharkey,  of  Jersey.  (Med.  Gaz.  xxxvii.  236.)  A  stout  muscu- 
lar man,  cet.  32,  swallowed  two  pills,  containing  each  about  one 
grain  and  a  quarter  of  extract  of  opium,  —  a  quantity  equivalent 
to  four  grains  of  crude  opium  :  he  was  soon  afterwards  attacked 
by  a  convulsive  fit,  and  died.  In  the  case  of  a  sailor,  three 
drachms  of  the  tincture  proved  fatal,  in  spite  of  early  treatment. 
(Dr.  Gibb,  Lancet,  July  25,  1857.)  The  smallest  fatal  dose  of 
the  tincture  in  an  adult,  which  I  have  found  recorded,  is  two 
drachms.  The  case  is  reported  by  Dr.  Skae.  (Ed.  Med.  and 
Surg.  Journ.,  July  1840.)'  The  patient  was  a  robust  man,  ajc. 
56  ;  —  he  swallowed  the  tincture  at  ten  in  the  evening,  and  died 
under  the  usual  symptoms  the  following  morning ;  the  case 
thus  lasting  only  twelve  hours.  The  quantity  actually  swal- 
lowed, however,  "appears  to  be  involved  in  some  doubt ;  for  it  is 
subsequently  stated  (p.  160)  that  half  an  ounce  of  laudanum 
may  have  been  taken.    Opium,  as  meconate  of  morphia,  was 
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detected  in  the  stomach.  In  a  case  which  I  was  required  to  in- 
vestigate, a  woman  died  in  twenty- two  hours  after  taking  half  an 
ounce  of  tincture  of  opium  by  mistake  for  tincture  of  rhubarb. 

Recovery  from  large  doses.  —  In  July  1857,  a  woman  was 
brought  to  Guy's  Hospital  in  a  state  of  complete  narcotism,  with 
contracted  pupils,  relaxed  muscles,  and  all  the  other  symptoms 
of  acute  poisoning  by  opium.  It  was  ascertained  from  her  hus- 
band, who  was  an  opium-eater,  that  she  had  taken  a  scruple 
(twenty  grains)  of  solid  opium.  The  stomach-pump  and  other 
remedial  measures,  including  galvanism,  were  employed ;  she 
recovered,  and  left  the  hospital  in  a  few  days.  Very  large 
doses  of  the  tincture  have  been  frequently  taken  without  prov- 
ing fatal.  Two  women,  who  had  each  swallowed  an  ounce  of 
the  tincture,  were  placed  under  treatment  at  St.  Thomas's  Hos- 
pital, and  they  both  recovered.  (Med.  Gaz.  xix.  264.)  Seve- 
ral similar  cases  have  occurred  at  Guy's  Hospital.  In  July 
1841,  a  man  was  admitted,  who  had  swallowed  one  ounce  and  a 
half  of  the  tincture.  Vomiting  came  on,  but  he  was  not 
brought  to  the  hospital  until  twelve  hours  after  he  had  taken 
the  poison.  The  stomach-pump  was  employed,  and  even  under 
these  disadvantageous  circumstances  he  recovered.  Neither  the 
matter  then  vomited,  nor  the  liquid  brought  off  by  the  instru- 
ment, contained  any  trace  of  opium  or  of  meconate  of  morphia, 
although  the  quantity  examined  amounted  to  six  ounces.  About 
the  same  time  a  woman  was  brought  in,  who  had  swallowed  ten 
drachms  of  laudanum  by  mistake  for  tincture  of  rhubarb. 
Vomiting  ensued,  and  she  did  well.  It  appears  reasonable  to 
attribute  these  recoveries  from  large  doses  to  early  vomiting, 
or  to  the  treatment  employed ;  but  this  explanation  is  not 
always  applicable.  A  case  occurred  to  Dr.  Young  (Med.  Gaz. 
xiv.  655),  in  which  a  young  lady  took  an  ounce  of  lauda- 
num in  whiskey,  and  recovered  in  live  days  :  there  was  no 
vomiting,  and  the  cause  of  the  symptoms  was  not  even  suspected 
until  she  had  recovered  from  her  stupor,  and  confessed  that  she 
had  taken  the  poison.  Another  case  occurred  at  the  West- 
minster Hospital  (Lancet,  Dec.  1843),  in  which  a  woman,  set  25, 
was  brought  into  that  institution  while  labouring  under  symp- 
toms of  poisoning  by  opium.  She  was  perfectly  comatose,  the 
features  were  devoid  of  expression,  the  hps  purple,  and  the  pupils 
contracted  to  the  size  of  a  pin's  head.  The  eyes  were  everted 
and  fixed.  Sulphate  of  zinc  and  tartar  emetic  were  given  with- 
out effect,  and  the  stomach-pump  was  not  brought  into  use  until 
about  an  hour  after  her  admission.  The  contents  of  the  sto- 
mach were  entirely  free  from  the  smell  of  opium.  The  woman 
was  kept  roused,  coffee  was  administered,  and  she  recovered. 
It  was  ascertained  that  she  had  swallowed  one  ounce  of  lauda- 
num, but  at  what  time  before  her  admission,  is  not  stated.  In 
this  case,  a  long  time  had  elapsed  before  the  contents  were  re- 
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moved  from  the  stomach,  and  then  there  was  no  trace  of  opium 
to  be  perceived  by  the  smell.  Two  cases  of  recovery  in  young 
men  are  reported  by  Mr.  Kirby,  in  which  an  ounce  and  a  half 
of  the  tincture  had  been  swallowed.  They  were  seen  immedi- 
ately, and  owed  their  recovery  to  energetic  treatment.  (Dub. 
Med.  Press,  Dec.  24,  1845,  407.)  The  following  instance  of 
recovery  from  a  large  dose  of  opium  was  privately  communi- 
cated to  me  a  few  years  since  by  one  of  my  class.  A  medical 
student,  after  a  hearty  supper,  at  nine  o'clock  in  the  evening, 
swallowed  four  ounces  of  tincture  of  opium  (P.  L  ),  made  by 
himself  from  opium  procured  at  a  respectable  druggist's.  He 
went  to  bed  and  slept  until  six  o'clock  the  next  morning,  when 
he  was  awakened  by  a  feeling  of  nausea.  He  then  vomited 
freely  ;  and,  as  he  supposed,  the  whole  of  the  contents  of  the 
stomach,  smelling  strongly  of  opium,  were  ejected.  He  per- 
fectly recovered  without  feeling  any  other  symptom  than  in- 
ability for  muscular  exertion.  It  is  remarkable  that  the  opium 
should  have  remained  so  many  hours  on  the  stomach  without 
causing  serious  symptoms  and  death.  I  have  elsewhere  recorded 
a  case  in  which  five  ounces  of  laudanum  were  taken  without  pro- 
ducing sleep,  and  the  patient  recovered.  (Guy's  Hosp.  Reports. 
Oct.  1850,  p.  220.)  Dr.  Gibb  met  with  a  case  in  which  a  man, 
set.  72,  swallowed  an  ounce  and  a  half  of  laudanum.  The  poi- 
son remained  in  his  stomach  for  nine  hours  without  causing  the 
usual  symptoms.  There  was  slight  drowsiness,  with  a  disposi- 
tion to  doze.  At  the  end  of  this  time  he  vomited  the  greater 
part  of  the  laudanum,  and  recovered.    (Lancet,  July  25,  1857.) 

Some  remarkable  results  connected  with  the  effect  of  habit  on 
the  fatal  dose  of  opium,  have  been  elsewhere  detailed.  (See  ante, 
p.  87  and  592.)  It  is  popularly  known  that  opium-eaters  will  bear 
very  large  doses  with  impunity.  It  would  take  a  dose  of  some 
ounces  to  kill  such  individuals.  The  Turks  begin  with  from  one 
to  two  or  three  grains,  and  increase  the  quantity  gradually  until  it 
amounts  to  two,  three,  or  in  many  instances  six  drachms.  From 
three  to  eight  ounces  of  laudanum  are  set  down  as  the  regular 
daily  allowance  of  an  English  opium-eater.  The  following  case 
is  mentioned  by  Mr.  Kirby.  A  gentleman,  of  a  very  haggard, 
sallow,  gloomy  appearance,  and  trembling  all  over,  entered  a 
druggist's  shop  and  asked  for  an  ounce  of  laudanum,  which  was 
properly  refused  without  medical  sanction.  He  then  asked  to  be 
shown  how  much  an  ounce  was,  and  when  it  stood  before  him, 
measured  in  a  graduated  glass,  he  seized  it  from  the  counter, 
and  eagerly  swallowed  it.  The  druggist  was  struck  powerless. 
The  gentleman,  seeing  his  great  alarm,  assured  him  it  was  need- 
less, as  he  had  been  a  long  time  an  opium-eater,  and  took,  twice 
daily,  as  much  as  he  had  just  drunk.  He  remained  for  half  an 
hour  in  conversation  with  the  druggist,  who  was  surprised  to 
observe  the  wonderful  changes  which  so  short  a  period  had  mado 
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in  his  visitor,  whose  manner  became  animated,  at  the  same  time 
that  his  face  became  plump,  and  suffused  with  a  pleasing  blush. 
(Dub.  Med.  Press,  Dec.  24,  1845,  p.  407.) 

Fatal  effects  of  opium  on  infants. — In  connection  with  this 
subject,  it  is  important  to  bear  in  mind,  that  infants  and  young 
persons  are  liable  to  be  killed  by  very  small  doses  of  opium ;  they 
appear  to  be  peculiarly  susceptible  of  the  effects  of  this  poison. 
Dr.  Ramisch,  of  Prague,  met  with  an  instance  of  a  child  four 
months  old,  that  was  nearly  killed  by  the  administration  of  one 
grain  of  Dover's  powder,  containing  only  the  tenth  part  of  a  grain 
of  opium  ;  —  the  child  suffered  from  stupor  and  other  alarming 
symptoms.  The  following  case  occurred  in  June  1832.  Four 
grains  of  Dover's  powder  (containing  less  than  half  a  grain  of 
opium)  were  given  to  a  child  four  years  and  a  half  old.  It  soon 
became  comatose,  and  died  in  seven  hours.  Dr.  Kelso  met  with 
an  instance  in  which  a  child,  nine  months  old,  was  killed  in  nine 
hours  by  four  drops  of  laudanum,  equal  to  only  one-third  part  of 
a  grain  of  opium  :  it  was  much  convulsed  before  death.  A  case 
is  referred  to  in  a  late  number  of  the  Medical  Gazette,  in  which 
two  drops  of  laudanum,  equal  to  the  sixth-part  of  a  grain  of 
opium,  killed  an  infant.  The  following  is  another  illustration 
of  the  fatal  effects  of  a  similar  dose.  A  nurse  gave  to  an  infant, 
five  days  old,  two  drops  of  laudanum,  about  three  o'clock  in  the 
morning.  Five  hours  afterwards  the  child  was  found  by  the 
medical  attendant  in  a  state  of  complete  narcotism.  It  was  re- 
vived by  a  cold  bath,  but  a  relapse  came  on,  and  it  died  the  same 
evening,  about  eighteen  hours  after  the  poison  had  been  given  to 
it.  On  inspection,  the  brain  and  abdominal  viscera  were  found 
in  a  perfectly  healthy  state,  and  there  was  no  smell  of  opium  in 
the  stomach.  (Prov.  Med.  Jour.  Oct.  28,  1846,  p.  519.)  The 
fatal  dose  here,  as  in  the  former  case,  was  equal  to  the  sixth  of  a 
grain  of  opium,  and  to  only  an  infinitesimal  dose  of  morphia! 

Another  case  is  reported  (Lancet,  Feb.  1842)  in  which  a  child, 
two  days  old,  was  killed  by  a  dose  of  a  mixture  containing  one 
minim  and  a  half  of  tincture  of  opium,  equal  to  the  eighth  part 
of  a  grain.  The  child  was  seized  with  narcotism,  followed  by 
coma,  and  died  in  fourteen  hours.  There  are  no  appearances  in 
the  body  under  these  circumstances  to  indicate  the  cause  of 
death,  and  it  is  not  probable  that  the  poison,  when  taken  in  so 
small  a  quantity,  could  be  chemically  detected  by  the  odour  or 
chemical  tests.  Dr.  Pereira  saw  a  case  in  which  a  powerful  effect 
was  produced  upon  an  infant  by  one  drop  of  the  tincture  of 
opium  (Op.  cit.  ii.  pt.  2,  p.  649).  Dr.  Merriman  met  with  an 
instance  where  a  child,  a  month  old,  was  thrown  into  excessive 
stupor  by  a  single  drop  of  the  tincture  (equal  to  the  twelfth  part 
of  a  grain  of  opium,  contained  in  a  dose  of  mixture  prescribed 
for  it.  He  met  with  two  instances  in  which  death  was  caused 
by  a  small  dose  of  Godfrey's  cordial,  which  contains  opium. 
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Among  recent  cases  showing  the  fatality  of  this  drug  to  infants, 
are  the  following.  Dr.  E.  Smith  attended  a  child  which  died 
comatose  eighteen  hours  after  having  taken  one  minim  of  the 
tincture  of  opium  (1-1 2th  grain).  Symptoms  of  narcotic  poison- 
ing set  in  in  about  half  an  hour,  and  the  child  never  rallied  from 
the  effects  of  the  drug.  (Med.  Times  and  Gaz.  April  15,  1854,  p. 
386.)  Dr.  Edwards,  of  Liverpool,  communicated  to  me  a  case 
which  occurred  under  his  observation  in  November  1857,  in 
which  an  infant  under  four  weeks  died  from  a  dose  of  paregoric, 
equivalent  to  1  90th  part  of  a  grain  of  opium.  The  child  became 
comatose  in  half  an  hour,  and  remained  in  this  state  for  seven 
hours,  when  it  died,  having  been  slightly  convulsed  before 
death.  Another  case  is  recorded,  in  which  two  drops  of  lauda- 
num destroyed  a  child  four  days  old.  (See  Provincial  Journal, 
April  8,  1846,  p.  163.) 

On  the  other  hand,  infants  have  recovered  from  doses  of  a 
grain  and  upwards.  Dr.  O'Rorke  describes  a  case  in  which  a 
child  of  seven  months  recovered  in  eighteen  hours  from  a  dose  of 
laudanum  equivalent  to  between  two  and  three  grains  of  opium. 
(Med.  Times  and  Gaz.,  May  15,  1858,  p.  511,  and  July  24,  p.  95). 
A  nurse  gave  to  a  new-born  child  thirty  minims (=  2^  grains  of 
opium)  of  tincture  of  opium.  The  effects  produced  were  deep, 
hurried  respiration,— great  lividity  of  the  skin,  especially  of  the 
arms  and  legs, — closed  eyes, — contracted  pupils, — coma, — vomit- 
ing, and  convulsions.  Convulsive  spasms  occurred  at  irregular 
intervals,  when  the  eyes  stared  with  twitching  and  contraction  of 
the  muscles  of  the  face.  The  child  did  not  vomit  until  a  convul- 
sive fit  was  about  to  come  on.  The  matter  vomited  was  not  tested. 
The  fits  became  gradually  less  severe,  and  finally  ceased  after 
some  hours.  The  child  quite  recovered.  (Lancet,  Aug.  29, 
1858,  p.  220.)  Probably  the  greater  part  of  the  draught  was 
ejected.  Mr.  Murray  met  with  a  case  in  which  three-fourths  of 
a  teaspoonful  of  laudanum,  equivalent  to  three  grains  of  moist 
opium,  were  given  to  an  infant  a  year  old.  The  usual  symptoms 
followed:  but  under  active  treatment  the  child  recovered  in 
twenty-four  hours.  It  was  especially  noticed  that  the  cerebral 
symptoms  were  alleviated  when  there  was  copious  perspiration. 
(Edinburgh  Med.  Journal,  Feb.  1858,  p.  718.) 

In  spite  of  such  facts  as  those  above  related,  there  is  often  a  dis- 
position among  medical  witnesses  to  refer  the  death  of  a  child  in 
these  cases  to  natural  disease,  because  the  quantity  of  opium  ad- 
ministered is  small.  As  an  illustration  of  this  may  be  men- 
tioned the  following  case.  A  woman  gave  a  child  four  weeks 
old  a  narcotic  draught,  containing  an  eiyhth  of  a  grain  of  opium 
and  as  much  hyoscyamus.  The  child  fell  fast  asleep,  and  died 
comatose  in  twelve  hours.  Contrary  to  well  known  facts,  the 
physician  asserted  that  the  child  could  not  have  been  poisoned 
by  so  small  a  dose  !    A  case  was  tried  at  the  Chester  Summer 
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Assizes,  1847  {Reg.  v.  Deays),  in  which  a  question  on  this  suhject 
was  put  to  a  medical  witness.  He  was  asked  whether  four  drops 
of  tincture  of  opium  would  kill  an  infant,  and  properly  replied  in 
the  affirmative.  The  mother  was  charged  with  the  murder,  but 
acquitted. 

Dr.  J.  B.  Beck  published  in  the  New  York  Journal  of 
Medicine  some  useful  remarks  upon  the  effects  of  opium  on 
infants.  He  shows  that  while  this  drug  has  a  much  greater 
influence  on  an  infant  than  on  an  adult,  in  consequence  of  the 
greater  impressibility  of  the  nervous  system,  it  is  at  the  same 
time  much  more  uncertain  in  its  operation  ;  and  it  is  thus  liable 
to  prove  fatal  in  very  small  doses.  Among  the  instances  which 
he  has  accumulated,  illustrative  of  the  powerful  action  of  the 
drug,  he  mentions  one  in  which  a  child  was  narcotized  by 
twenty  drops  of  paregoric-elixir,  equal  to  the  twelfth  part  of  a 
grain  of  opium.  This  essay  has  been  republished  in  the  Medical 
Gazette  for  March  1844  (vol.  xxxiii.  p.  767).  A  case  is  re- 
ported, in  which,  under  judicious  treatment  and  adverse  circum- 
stances, a  child  of  nine  months  recovered  after  having  swallowed 
twenty-five  minims  of  laudanum  (Dub.  Med.  Press,  April  1846). 

Period  at  which  death  takes  place.  —  It  has  been  re- 
marked that  most  cases  of  poisoning  by  opium  prove  fatal  in 
from  about  six  to  twelve  hours.  Those  who  recover  from  the 
stupor,  and  survive  longer  than  this  period,  generally  do  well. 
From  some  cases  which  have  occurred,  it  would  seem  that  there 
may  be  a  partial  recovery,  and  afterwards  a  fatal  relapse.  The 
symptoms,  however,  either  progress  steadily  to  a  fatal  termination, 
or  the  stupor  suddenly  disappears,  vomiting  ensues,  and  the 
person  recovers.  Several  instances  are  recorded  of  this  poison 
having  destroyed  life  in  from  seven  to  nine  hours.  One  has 
occurred  within  my  knowledge  in  which  an  adult  died  in  five 
hours  after  taking  the  drug  prescribed  for  him  by  a  quack. 
Dr.  Christison  met  with  a  case  which  could  not  have  lasted 
above  five,  and  another  is  mentioned  by  him  which  lasted 
only  three  hours.  Dr.  Beck  quotes  a  case  which  proved  fatal  in 
two  hours  and  a  half.  (Beck,  Med.  Jur.  873.)  I  have  notes  of 
two  cases  in  which  death  occurred  in  two  hours.  In  one  of  these, 
communicated  to  me  by  Mr.  Clegg  (Sept.  1854),  a  man  aet.  29, 
took  about  an  ounce  of  laudanum.  He  died  within  two  hours, 
without  any  sign  of  convulsions.  The  other  case  occurred  at 
Chatham  (July  1856),  a  man  swallowed  about  three  ounces  of 
laudanum  by  mistake  for  senna.  He  died  in  two  hours,  after 
having  suffered  from  the  usual  symptoms.  The  most  rapid  case 
of  death  yet  reported  was  that  of  a  soldier  who  was  accidentally 
poisoned,  in  September  1846,  in  the  Hospital  of  Val  de  Grace. 
It  appears  that  he  swallowed  by  mistake  about  an  ounce  of 
laudanum,  and  died  in  convulsions  in  three-quarters  of  an  hour 
afterwards.    (Journal  de  Medecine,  Octobre  1846,  p.  475.  For 
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a  similar  case,  see  Med.  Gaz.  vol.  xlv.  p.  743.)  It  is  possible  that 
the  drug  may  kill  even  with  greater  rapidity  than  this  ;  but  as  a 
medico-legal  fact,  we  are  at  present  entitled  to  state,  that  it  has 
destroyed  life  within  the  short  period  above  mentioned.  On  the 
other  hand,  the  cases  are  sometimes  much  protracted.  There 
are  several  instances  of  death  in  fifteen  or  seventeen  hours.  I 
have  known  one  case  fatal  in  twenty-two  hours,  and  amono- 
those  collected  by  Dr.  Christison  the  longest  lasted  twenty-four 
hours.  (Op.  cit.  712.)  In  eight  fatal  cases  of  poisoning  by 
opium  reported  by  Dr.  Beck,  the  smallest  quantity  taken  was 
one  drachm,  —  the  largest,  one  ounce  and  a  half.  The  shortest 
time  between  the  taking  of  the  poison  and  death  was  eight 
hours,  —  the  longest,  twenty  hours,  —  the  average  time  of  six 
cases  was  fourteen  hours.  (Dub.  Med.  Press,  May  1845.)  In  the 
same  journal  it  is  stated,  on  Dr.  Beck's  authority,  that  out  ot 
thirty-nine  fatal  cases  of  poisoning  by  laudanum,  the  smallest 
quantity  taken  was  one  drop,  the  largest  sixteen  ounces.  The 
shortest  period  for  death  was  two  hours,  the  longest  forty-eight 
hours;  average  of  twenty -three  cases,  twelve  hours.  (For  a 
case  fatal  after  fifty-six  hours,  see  Med.  Times  and  Gaz.  March 
20,  1858,  p.  292.) 

Treatment.  —  The  first  object  is  to  remove  the  poison  by 
the  stomach-pump,  or  in  the  case  of  an  infant,  by  a  catheter,  as 
speedily  as  possible.  This  instrument  should  be  employed  until 
the  water  used  for  washing  out  the  organ  has  no  longer  the 
colour  or  smell  of  opium.  The  entire  absence  of  the  drug  may 
be  perhaps  better  indicated  by  adding  to  the  liquid  a  few  drops 
of  a  solution  of  a  persalt  of  iron.  If  no  red  colour  be  produced, 
there  is  reason  to  believe  that  there  is  no  meconic  acid,  and 
therefore  no  opium,  present.  In  thus  removing  the  poison,  we 
at  once  arrest  the  progress  of  absorption.  Emetics  are  of  no 
service  unless  the  individual  possesses  the  power  of  swallowing. 
Occasional  doses  of  sulphate  of  zinc  may  then  be  given  to  him, 
and  in  the  intervals,  a  decoction  of  strong  coffee  or  tea.  Cold 
affusion  on  the  head,  chest,  and  spine,  has  been  adopted  with  great 
success  :  in  the  treatment  of  infants  the  plunging  of  the  body  into 
a  warm  bath,  and  suddenly  removing  it  from  the  water  into 
the  cold  air,  has  been  found  a  most  effectual  method  of  rousing 
them.  (Med.  Gaz.  xxv.  878.)  Flagellation  to  the  palms  of 
the  hands  and  soles  of  the  feet  or  the  back,  has  also  been 
successfully  employed.  A  common  plan  for  rousing  an  adult  is 
to  cause  him  to  keep  in  continual  motion,  by  making  him  walk 
between  two  assistants.  Above  all  things,  the  tendency  to  fall 
into  a  state  of  lethargy  must  be  prevented.  If  called  to  an 
adult  or  infant  already  in  a  lethargic  condition,  the  application 
of  shocks  to  the  head  and  spine  by  an  electro-magnetic  apparatus 
will  be  found  most  effectual.  It  has  in  several  instances  led  to 
recovery  when  the  person  was  in  an  almost  hopeless  condition. 
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An  illustration  of  the  effects  of  an  overdose  of  this  drug  on  a 
child,  and  of  the  benefit  derivable  from  the  electro-magnetic 
treatment,  is  furnished  by  a  case,  reported  by  Mr.  Colahan. 
(Dub.  Med.  Press,  April  22,  1846,  244.) 

In  a  case  in  which  two  ounces  and  a  half  of  laudanum  had 
been  taken,  and  the  patient  refused  to  submit  to  the  usual  treat- 
ment, an  emetic  was  injected  per  anum,  and  it  is  reported,  with 
success.  (Med.  Gaz.  viii.  12.)  Artificial  inflation  of  the  lungs 
has  been  employed  in  the  lethargic  state,  but  it  is  of  doubtful 
benefit,  since  the  great  object  is  to  apply  a  direct  stimulus  to 
the  nervous  system.  Bleeding  should  not  be  resorted  to  until 
after  the  poison  has  been  completely  removed  from  the  stomach, 
as  the  abstraction  of  blood  acts  injuriously  by  tending  to  promote 
absorption.  It  is,  indeed,  only  justifiable  when,  during  the 
second  stage,  there  is  a  strong  and  full  pulse,  with  symptoms 
indicative  of  cerebral  congestion.  If  the  pulse  should  become 
feeble,  and  sink  after  the  abstraction  of  a  small  quantity  of  blood, 
the  operation  should  be  carried  no  farther.  There  are  very  few 
cases  in  which  bleeding  is  necessary,  and,  as  Mr.  Bullock  has 
remarked,  its  tendency  is  rather  to  weaken  the  patient  and  pro- 
tract recovery.  (Med.  Gaz.  xix.  264.)  While  all  agree  that 
copious  bleeding  is  injurious,  there  is  a  great  difference  of 
opinion  as  to  the  propriety  of  bleeding  in  any  case.  A  loss  of 
blood  tends  to  increase  the  debility  under  which  the  person  may 
be  labouring, and  thus  to  accelerate  death.  This  question  was  of 
material  importance  in  the  case  of  the  late  Mr.  A.  Stafford 
(p.  591).  The  deceased,  while  suffering  from  the  effects  of  a 
powerful  dose  of  opium,  was  bled  to  thirty  ounces.  In  addition 
to  this,  there  was  subsequently  a  further  loss  of  blood  from  the 
accidental  slipping  of  the  bandages.  The  medical  opinion  at 
the  inquest  was,  that  the  bleeding  was  injurious.  (See  report  of 
the  case,  Med.  Times  and  Gazette,  Dec.  12,  1857,  p.  600.) 
When  there  are  signs  of  recovery,  ammonia  applied  on  rags 
to  the  nostrils,  and  frictions  to  the  chest  with  the  compound 
camphor  liniment,  will  aid  in  restoring  the  patient.  Poultices 
of  mustard  and  cayenne  pepper  have  been  applied  with  advantage. 
The  means  above  stated,  variously  employed,  have  been  found 
eminently  successful  ;  but  especially  the  removal  of  the  poison 
by  the  stomach-pump.  Out  of  numerous  cases  of  poisoning  by 
opium,  brought  to  Guy's  Hospital,  but  very  few  have  proved  fatal, 
even  when  the  remedial  treatment  was  applied  late.  Vinegar 
was  formerly  recommended,  but  it  is  known  to  be  a  powerful 
solvent  of  morphia  and  other  poisonous  alkaloids.  Its  use, 
therefore,  has  long  been  abandoned  as  decidedly  objectionable. 
A  case  of  poisoning  by  laudanum  is  reported,  in  the  treat- 
ment of  which  vinegar  was  given  in  two-ounce  doses  every 
half-hour.  The  effect  was  to  increase  the  stupor,  and  other  bad 
symptoms.    (Med.  Gaz.  xxxviii.  683.)    Orfila  has  recommended 
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tannic  acid  in  the  form  of  gall?,  oak  bark,  cinchona,  or  very 
strong  black  tea,  as  a  chemical  antidote,  because  this  acid  has  the 
property  of  precipitating  morphia  from  its  solution  in  the  form  of 
a  comparatively  insoluble  tannate.  If  this  substance  has  acted 
beneficially,  it  has  most  probably  been  by  its  stimulant  and 
astringent  properties.  At  any  rate,  as  the  "tannate  of  morphia 
is  not  more  insoluble  than  pure  morphia  itself,  and  it  is  perfectlv 
soluble  in  the  acid  secretions  of  the  stomach,  it  is  difficult  to 
admit  Orfila's  chemical  explanation. 

A  strong  decoction  of  coffee  has  been  frequently  employed  as 
a  stimulant  to  promote  recovery,  and  apparently  with  benefit. 
Becker  affirms  that  in  cases  in  which  there  is  a  tendencv 
to  congestion  of  the  brain  and  lungs,  this  liquid  operates  inju- 
riously ;  and  that  there  is  no  case  recorded  in  which  recoverv 
can  be  assigned,  in  any  shape,  to  the  use  of  coffee.  (Ver- 
giftungen,  1857,  p.  144  ;  Ann.  de  Therapeutique,  lS47,p.  303.) 
It  appears  to  have  been  given  on  the  principle  that  it  causes 
wakefulness,  while  opium  produces  sleep.  On  the  same  grounds 
he  condemns  the  use  of  brandy  and  camphor.  The  stimulating 
plan  of  treatment  is  one  which  demands  further  inquiry. 

M.  Bouchardat  has  recommended  the  employment  as  a  che- 
mical antidote  of  the  ioduretted  iodide  of  potassium.  According 
to  him,  this  solution  forms  insoluble  and  inert  compounds  with 
the  alkaloids,  especially  with  morphia.  The  product,  he  states, 
is  even  insoluble  in  weak  acids.  The  proportions  which  he  re- 
commends are,  iodine  three  grains,  iodide  of  potassium  six 
grains,  water  one  pint.  It  is  recommended  to  be  given  in 
doses  of  a  wine-glassful,  while  vomiting  should  at  the  same  time 
be  promoted  by  emetics.  (Gazette  Medicale,  Janvier  9,  1847, 
p.  31.) 
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POISONING  BY  POPFIES. 

The  heads  of  the  white  poppy,  grown  in  this  country,  contain 
meconate  of  morphia.  They  yield  an  inspissated  extract  called 
English  opium,  which,  according  to  the  late  Mr.  Hennell,  con- 
tains five  per  cent,  of  morphia.  The  white  poppy-heads,  there- 
fore, yield  to  water  in  the  form  of  decoction,  a  poisonous  salt 
capable  of  acting  deleteriously  on  infants  or  children.  Among 
several  cases  illustrating  the  noxious  effects  of  poppy-heads 
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to  infants,  the  following  may  be  mentioned.  Two  children 
in  a  state  of  narcotism  were  brought  to  a  medical  man.  On 
inquiry  it  was  found,  that  with  a  view  of  procuring  sleep,  the 
mother  had  boiled  a  poppy  head  in  water,  and  had  given  to  each 
child,  one  or  two  teaspoonfuls  of  the  decoction.  In  spite  of 
treatment,  one  child  died  seven  or  eight  hours  after  it  was  first 
seen.  The  decoction  had  the  usual  opiate  smell.  (British  Med. 
Journal,  Oct.  31,  1857,  p.  909.) 

Many  cases  of  poisoning  have  occurred  from  the  injudicious 
use  of  Syrup  of  poppies,  which  is  nothing  more  than  a  sweetened 
decoction  of  the  poppy-heads.  This  syrup,  in  its  ordinary  state, 
is  said  to  contain  one  grain  of  extract  (opium)  to  one  ounce 
(Thomson).  The  common  dose  of  it  for  an  infant  three  or 
four  months  old,  is  half  a  drachm,  —  for  adults,  two  to  four 
drachms.  There  is  reason  to  believe  the  compound  sold  by 
some  druggists  for  syrup  of  poppies,  as  a  soothing  or  cordial  me- 
dicine for  children,  is  nothing  more  than  a  mixture  of  tincture  or 
infusion  of  opium  with  simple  syrup;  it  is  therefore  of  variable 
strength.  This  may  account  for  what  appears  to  many  persons 
inexplicable,  namely,  that  an  infant  may  be  destroyed  by  a 
medicinal  dose.  (Med.  Gaz.  May  1831,  p.  253.)  In  January 
1841,  a  child  six  months  old  is  said  to  have  died  from  the  effects 
of  less  than  half  a  teaspoonful  of  syrup  of  poppies  bought  at 
a  retail  druggist's.  The  narcotic  symptoms  were  fully  deve- 
loped in  three  quarters  of  an  hour.  The  syrup  in  this  case  may 
have  contained  tincture  of  opium.  Seven  children  are  reported 
to  have  lost  their  lives  by  this  syrup  in  1837-8.  In  one  of  these 
cases,  a  teaspoonful  and  a  half  was  given.  Stupor  came  on  in 
half  an  horn*,  and  the  child  died  the  following  day.  The  late 
Dr.  Pereira  states  that  he  has  known  a  teaspoonful  to  prove  fatal 
to  a  healthy  child.    (Mat.  Med.  vol.  ii.  pt.  ii.  p.  644.) 

Dr.  Burke  Ryan  communicated  to  me  the  particulars  of  a  case 
which  proved  fatal  from  a  similar  dose  in  December  1854.  A 
drachm  of  the  syrup  was  given  by  a  mother  to  her  child,  aged 
fifteen  months.  In  four  hours  the  child  was  found  in  a  deep 
sleep,  with  stertorous  breathing,  —  the  face  cold  and  pale,  —  the 
body  motionless,  and  in  this  state  it  died,  eight  hours  after  taking 
the  syrup.  I  found  by  examination  that  the  syrup  was  such  as 
is  usually  sold  in  druggists'  shops.  The  principal  appearances 
in  the  body  were  congestion  of  the  membranes  and  sinuses,  but 
not  of  the  substance  of  the  brain.  There  was  a  reddish  coloured 
fluid  in  the  ventricles.  The  heart  was  firm,  and  the  right  cavities 
were  filled  with  half  coagulated  black  blood.  The  stomach  and 
intestines  were  healthy.    (Lancet,  Jan.  20,  1855,  p.  68.) 

The  following  are  cases  of  poisoning  by  the  Decoction  of 
jioppies.  A  woman  boiled  two  poppy-heads  in  a  quarter  of  a 
pint  of  milk,  and  gave  only  two  small  spoonfuls  of  this  decoction 
to  her  child.    In  an  hour,  the  child  fell  into  a  lethargic  sleep,  — 
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the  respiration  was  stertorous,  and  in  ten  hours  it  died.  On 
inspection,  the  brain  and  its  membranes  were  found  congested. 
In  a  second  case,  a  maid-servant,  in  order  to  quiet  a  child,  "-ave 
to  it  two  teaspoonf  uls  of  a  decoction  made  by  boiling  one  poppv- 
head  in  a  small  quantity  of  water.  The  child  was  found  dead  "in 
the  morning.  The  brain  and  its  membranes  were  much  con- 
gested ;  and  the  ventricles  contained  bloody  serum.  The  seeds 
of  the  poppy  were  found  in  the  stomach. 

In  the  following  case,  the  symptoms  were  of  a  serious  character, 
but  the  child  recovered.  A  woman  gave  to  her  child  several 
teaspoonfuls  of  a  strong  decoction  of  poppy-heads.  In  a  quarter 
of  an  hour  it  fell  into  a  deep  sleep,  from  which  it  could  not  be 
roused.  Medical  assistance  was  not  called  for  thirty-six  hours, 
and  then  the  child  was  apparently  dying.  The  eyes"  were  sunk, 
the  lids  half-open  and  surrounded  by  a  livid  circle,  the  pupils 
dilated  and  insensible,  the  face  pale,  with  a  slight  blucish  tint,  the 
extremities  almost  paralysed,  respiration  hurried,  the  pulse  fre- 
quent, small,  and  trembling,  the  forehead  covered  with  a  cold 
sweat,  and  the  lower  jaw  depending.  No  urine  had  been  voided, 
and  there  had  been  no  evacuation  from  the  bowels  since  the 
first  occurrence  of  the  symptoms.  It  was  then  too  late  to  think 
of  removing  the  poison  from  the  stomach.  Coffee  and  other 
stimulants  were  used,  under  which  the  child  recovered.  (Ann. 
d'Hyg.  1845,  i.  212  ;  also  Med.  Gaz.  xxxvi.  p.  305.) 

It  may  be  observed  that  the  poisonous  salt  of  morphia  is  ge- 
nerally considered  to  exist  in  the  capsule  of  the  poppy,  and  not 
in  the  seeds ;  but  Sobernheim  mentions  one  or  two  cases  of 
poisoning  by  the  seeds  of  the  plant.  (Tox.  500.)  For  other 
cases,  see  Henke  Zeitschrift  der  S.A.  1844,  i.  302.  Extract  of 
poppies  acts  like  the  decoction,  but  it  is  more  powerful.  The 
dose  of  this  medicinal  preparation  for  adults,  is  from  two  to 
twenty  grains. 

Godfrey's  cordial. 
This  is  chiefly  a  mixture  of  infusion  of  sassafras,  treacle,  and 
tincture  of  opium.  The  quantity  of  tincture  of  opium,  according 
to  the  late  Dr.  Paris,  is  about  one  drachm  to  six  ounces  of  the 
mixture,  or  half  a  grain  of  opium  to  one  ounce,  but  it  is  very  pro- 
bable that,  like  the  so-called  syrup  of  poppies,  its  strength  is 
subject  to  great  variation.  A  case  is  reported,  in  which  half  a 
teaspoonful,  =  l-32nd  part  of  a  grain  of  opium,  was  alleged  to 
have  caused  the  death  of  an  infant.  In  1837-8,  twelve  children 
were  killed  by  this  mixture  alone.  The  explanation  of  this  is, 
that  the  opiate  medicine  is  given  in  large  doses  by  very  ignorant 
persons. 

dalby's  carminative. 
This  is  a  compound  of  several  essential  oils  and  aromatic 
tinctures  in  peppermint  water,  with  carbonate  of  magnesia  and 
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tincture  of  opium.  According  to  the  late  Dr.  Paris,  there  are  five 
drops  of  the  tincture,  or  from  one  quarter  to  half  a  grain  of  opium, 
in  rather  more  than  two  ounces  of  this  mixture,  or  the  one-  eighth  to 
a  quarter  of  a  grain  in  an  ounce.  The  formula  commonly  given 
is,  carbonate  of  magnesia  two  scruples,  oil  of  peppermint  one 
minim,  of  nutmegs  two  minims,  of  aniseed  three  minims,  tincture 
of  opium  five  minims,  spirit  of  pennyroyal  and  tincture  of 
assafcetida  of  each  fifteen  minims,  tincture  of  castor  and  compound 
tincture  of  cardamoms  of  each  thirty  minims,  and  of  peppermint 
water  two  ounces.  According  to  this  formula,  tincture  of  opium 
forms  the  1-21 1th  part  by  measure,  or  on  the  pharmaceutical 
strength,  one  teaspoonful  would  contain  the  l-64th  part  of  a 
grain  of  opium.  Like  most  of  these  quack-preparations,  it  no 
doubt  varies  in  strength.  An  infant  is  reported  to  have  been 
destroyed  by  forty  drops  of  this  nostrum,  —  a  quantity,  according 
to  the  strength  assigned,  equivalent  to  more  than  two  minims 
of  the  tincture,  or  from  one-sixth  to  one-tenth  part  of  a  grain  of 
opium.  Accidents  frequently  occur  from  its  use.  partly  owing 
to  ignorance,  and  partly  to  gross  carelessness  on  the  part  of 
mothers  and  nurses. 

PAREGORIC  ELIXIR.     COMPOUND  TINCTURE  OF  CAMPHOR. 

This  is  a  medicinal  compound  of  alcohol,  opium,  benzoic  acid, 
oil  of  aniseed  and  camphor.  Opium  is  the  active  ingredient,  and 
of  this  the  tincture  contains  rather  less  than  one  grain  in  every 
half  ounce  (nine  grains  to  five  ounces).  It  is  sold  to  the  public 
at  the  rate  of  fourpence  per  ounce.  Fatal  cases  of  poisoning  by 
paregoric  are  not  very  frequent :  the  following  occurred  in 
March  1843.  A  child  between  five  and  six  years  old,  had  had 
some  cough  medicine  prescribed  for  it  at  a  druggist's.  The 
medicine  consisted,  as  nearly  as  could  be  ascertained  from  a 
portion  left  in  the  bottle,  —  of  paregoric,  having  about  from  one- 
fourth  to  one-half  the  strength  of  the  pharmacopceial  tincture. 
The  child  took  two-thirds  of  this  mixture,  given  in  divided 
doses,  at  somewhat  irregular  intervals,  and  died  in  about  thirty- 
six  hours.  The  quantity  of  opium  in  the  portion  of  the  mixture 
taken  was,  judging  by  comparison  with  the  usual  strength  of 
the  tincture,  from  three-fourths  of  a  grain  to  one  grain  and  a 
quarter.  The  child  was  drowsy  after  each  dose,  and  slept  on 
one  occasion  for  several  hours  together.  It  was  occasionally 
roused,  and  appeared  sensible  ;  but  again  relapsed  into  drowsi- 
ness on  taking  the  medicine.  A  few  hours  before  its  death,  it 
was  found  comatose,  with  stertorous  breathing  and  strongly  con- 
tracted pupils.  On  inspection  the  whole  of  the  organs  were 
healthy,  with  the  exception  of  the  parietes  of  the  ventricles  of 
the  heart,  which  were  somewhat  thickened  ;  —  there  was  no  con- 
gestion of  the  vessels  of  the  brain,  nor  effusion  in  the  ventricles. 
The  liquid  contents  of  the  stomach  yielded  no  trace  of  opium  or 
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an  opiate.  There  was,  however,  no  doubt  that  the  death  of  this 
child  had  been  caused  by  an  opiate.  This  was  proved,  1,  by  the 
nature  of  the  medicine  taken ;  2,  the  nature  of  the  symptoms, 
which  were  aggravated  after  each  dose ;  3,  the  confirmed  coma 
and  stertor  ;  and,  lastly,  the  absence  of  every  other  cause  to  ac- 
count for  the  rapid  death  under  the  circumstances.  (G.  H. 
Reports,  April  1844.)  It  was  a  question  here,  how  far  a  small 
quantity  of  opium  in  divided  doses  was  likely  to  prove  fatal  to 
a  child  of  this  age  ?  The  answer  was  given  to  the  effect,  that 
although  each  dose  might  be  individually  harmless,  the  frequent 
repetition  of  the  medicine,  when  the  child  had  scarcely  recovered 
from  the  effects  of  the  former  dose,  might  operate  fatally.  (See 
paper  by  Dr.  Beck,  Med.  Gaz.  vol.  xxxiii.  p.  771.)  In  another  case 
a  child  aged  7  months  was  killed  by  a  teaspoonful  given  in  two 
doses  at  an  interval  of  a  day,  i.  e.  by  a  dose  equal  to  one  quarter 
of  a  grain  of  opium.  (Pharmaceut.  Jour.  Ap.  1845,  p.  464.) 
Dr.  Beck  has  recorded  an  instance  in  which  a  child  was  narcot- 
ized by  about  twenty  drops  of  this  tincture,  =  l-12th  grain  of 
opium,  or  at  a  maximum,  l-120th  grain  of  morphia  (Medical 
Gazette,  March  1844,  vol.  xxxiii.  p.  767).  Dr.  Edwards  com- 
municated to  me  in  1857  a  case  in  which  a  dose  of  this  tincture 
corresponding  to  l-90th  of  a  grain  of  opium,  destroyed  an  infant. 
Aged  persons  may  also  die  from  the  effects  of  small  doses.  At 
a  recent  inquest  the  deceased,  a  woman  aet.  77,  labouring  under 
chronic  cough,  was  proved  to  have  died  from  the  effects  of  a 
dose  of  two  drachms  of  this  liquid  —  equal  to  about  half  a  grain 
of  opium. 

DOVER'S  POWDER  (COMPOUND  POWDER  OF  IPECACUANHA). 

This  is  a  preparation  of  opium,  the  effects  of  which  on  children 
have  been  already  adverted  to  (page  602).  The  proportion  of 
opium  is  one-tenth  part,  or  one  grain  in  every  ten  grains  of  the 
powder.  A  child  has  been  killed  by  four  grains  —  therefore  by  a 
quantity  containing  about  two-fifths  of  a  grain  of  opium. 

The  following  case  of  poisoning  by  Dover's  powder  is  reported 
by  Mr.  Griffiths.  (Medical  Gazette,  March  1844.)  About  ten 
grains  of  the  powder  (equivalent  to  one  grain  of  opium)  were 
given  by  mistake  to,  an  infant  7  weeks  old,  and  it  died  in 
,  twenty-four  hours.  On  an  inspection  of  the  body,  the  coun- 
tenance was  placid,  and  the  fingers  of  both  hands  were  firmly 
contracted.  In  the  abdomen,  the  spleen,  kidneys  and  in- 
testines were  found  in  a  healthy  condition  ;  the  liver  was  gorged 
with  blood  ;  the  stomach  contained  a  small  quantity  of  a  colour- 
less viscid  matter.  The  inner  coat  was  reddened ;  and  at  the 
great  curvature,  as  well  as  in  other  parts,  the  blood-vessels 
were  highly  injected  in  patches.  The  lungs  were  gorged  with 
blood ;  the  upper  lobes  being  infiltrated  with  a  greenish  serum. 
The  pericardium  was  reddened,  and  contained  about  a  drachm  of 
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fluid.  The  right  auricle  was  empty  ;  the  left  ventricle  contained 
some  thin  fluid  blood,  and  a  small  coagulum.  The  sinuses  of 
the  dura  mater  were  filled  with  dark  coagula  ;  the  surface  of  the 
brain  appeared  covered  by  a  complete  network  of  vessels,  dis- 
tended with  light  coloured  blood.  On  the  surface  of  each  pos- 
terior lobe  there  was  a  slight  effusion  of  blood.  The  brain  was 
soft,  and  the  difference  of  colour  between  the  grey  and  white 
matter  barely  discernible.  The  vessels  in  the  substance  of  the 
brain  were  gorged  with  blood,  presenting  on  section,  a  thickly 
studded  appearance — the  spots  were  of  a  deep  dull  red,  and  in 
many  places  coalescing.  There  was  a  small  quantity  of  fluid  in 
each  lateral  ventricle,  and  on  the  floor  of  each,  the  blood-vessels 
were  largely  distended.  There  was  an  effusion  of  serum  on  the 
surface  as  well  as  at  the  base  of  the  brain,  to  the  amount  of  half 
an  ounce.  The  contents  of  the  stomach  were  carefully  analysed, 
but  neither  morphia  nor  meconic  acid  could  be  detected.  Al- 
though the  dose  here  taken  might  be  expected  to  prove  fatal  to 
infants  or  children,  there  is  at  least  one  instance  reported  in 
which  an  infant  of  six  months  recovered  after  having  taken  ten 
grains  of  this  powder  (Dr.  Guy,  in  Lancet,  June  8,  1850). 

BLACK  DROP. 

This  is  a  preparation  of  opium,  in  which  the  meconate  of 
morphia  is  combined  with  acetic  acid.  In  the  Black  drop,  ac- 
cording to  Pereira,  verjuice,  the  juice  of  the  wild  crab,  is  em- 
ployed as  a  menstruum  instead  of  vinegar.  The  Black  drop  is 
considered  to  have  from  three  to  four  times,  and  according  to 
Dr.  Neligan  twice,  the  strength  of  the  tincture  of  opium.  A 
formula  for  this  preparation  will  be  found  in  Dr.  Neligan's  work, 
On  Medicines,  &c.  p.  275.  According  to  this,  it  is  a  compound 
of  half  a  pound  of  opium  to  three  pints  of  the  expressed  juice  of 
the  wild  crab,  with  nutmegs,  saffron  and  sugar.  It  resembles 
the  Acctum  Opii.    Its  strength  is  liable  to  great  variation. 

SEDATIVE  SOLUTION  (BATTLET's). 

This,  according  to  Pereira,  is  an  aqueous  solution  of  opium 
with  a  little  spirit  and  less  meconic  acid  than  the  common  tinc- 
ture. It  is  considered  to  have  three  times  the  strength  of  tincture 
of  opium,  but  there  is  so  great  a  difference  of  opinion  on  this 
point,  that  Dr.  Neligan  represents  it  as  being  of  only  about  the 
same  strength  as  laudanum.  (Medicines,  &c,  276.)  He  states 
that  it  is  composed  of  three  ounces  of  extract  of  opium,  six 
drachms  of  spirit,  and  as  much  distilled  water  as  will  make  up 
two  pints.  It  may  be  regarded  as  an  aqueous  solution  of 
meconate  of  morphia  (without  the  resin)  and  with  just  sufficient 
spirit  to  preserve  it.  It  appears  to  be  an  uncertain  preparation. 
Mr.  Strectcr  stated  at  the  Westminster  Med.  Soc.  Dec.  1S38,  that 
he  had  known  one  drachm  and  a  half  of  it  to  prove  fatal  to  a 
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lunatic  ;  and  twenty  minims  of  the  solution  destroyed  the  life  of 
an-  old  woman.  A  medieal  gentleman,  lying  dangerously  ill 
from  an  attack  of  dysentery,  took,  by  mistake,  about  seven 
drachms  of  Battley's  Solution.  Within  five  minutes,  salt  and 
water,  with  mustard,  were  administered,  and  twenty-four  grains 
of  sulphate  of  zinc.  Vomiting  ensued  ;  the  emetic  was  repeated, 
and  with  the  same  effect;  the  fluid  evacuated  at  the  second 
vomiting  having  the  usual  smell  of  opium.  Half  a  drachm  of 
ipecacuanha  was  afterwards  given  to  complete  the  emptying  of 
the  stomach.  Notwithstanding  this  repeated  vomiting,  symp- 
toms of  narcotism  presented  themselves  speedily,  with  contraction 
of  the  pupils,  and  very  great  drowsiness  — rendering  it  necessary 
to  remove  the  patient  from  bed  in  his  very  debilitated  state,  and 
to  keep  him  constantly  moving,  until  about  9  p.m.  (seventeen 
hours),  when  vomiting  came  on  spontaneously; — he  was  then 
put  to  bed,  and  allowed  to  sleep.  The  original  disease  after- 
wards resumed  its  course  (complicated  by  an  attack  of  gastritis), 
and  at  length  terminated  favourably ;  but  the  patient  had  no 
recollection  of  what  had  occurred  for  twenty-four  hours  after  the 
administration  of  the  emetics  ;  and  it  appeared  to  his  medical 
attendants  that  an  excited  state  of  the  mind  remained  for  some 
days  afterwards.  (Prov.  Journ.  Jan.  28, 1846,  42.)  The  death 
of  Dr.  Baddeley  of  Chelmsford,  from  a  medicinal  dose  of  this 
solution,  furnishes  an  additional  proof  of  the  dangerous  uncer- 
tainty of  the  strength  of  this  compound  (see  the  case  of  Major 
Forester,  p.  595). 

WINE  OF  OPIUM  (  VISUM  OPIl). 

This  is  a  Pharrnacopceial  compound  of  opium,  common  cloves, 
and  sherry  wine.  It  was  formerly  known  as  Sydenham's  lau- 
danum, or  Laudanum  liquidum  Sydenhami.  For  internal  use,  the 
dose  is  from  ten  minims  to  one  drachm.  It  is  considered  to 
have  about  the  same  strength  as  laudanum,  and  its  effects  in 
poisonous  doses  are  similar  to  those  produced  by  that  compound. 
It  is  rarely  used  as  a  poison.  (See  p.  596.) 

OPIUM  LOZENGES. 

Some  of  the  cough  lozenges  sold  to  the  public  contain  a  quan- 
tity of  opium.  Mr.  Garlick  communicated  to  the  Lancet  a 
case  in  which  he  was  called  to  a  man  who  had  occupied  him- 
self during  an  afternoon  in  sucking  one  ounce  and  a  half  of  these 
lozenges.  After  a  time  he  was  observed  to  become  drowsy. 
His  countenance  was  pale  :  there  was  great  somnolency ;  and 
it  was  with  difficulty  that  any  reply  to  a  question  could  be 
obtained.  The  pupils  were  strongly  contracted  ;  the  breathing 
heavy  and  oppressed,  occasionally  stertorous;  and  the  pulse 
small  and  feeble.  With  some  difficulty,  and  after  active  treat- 
ment, the  man  recovered ;  but  for  a  period  of  twenty-four  hours  he 
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experienced  general  numbness.  The  vender  of  the  lozenges 
knew  nothing  about  the  quantity  of  opium  contained  in  them  ! 
(Lancet,  137,  Jan.  30,  1847.) 

MORPHIA  AND  ITS  SALTS. 

Morphia  and  its  saline  combinations  must  be  regarded  as 
active  poisons.  The  pure  alkaloid  is  known  from  its  salts  by- 
its  great  insolubility  in  water,  and  owing  to  this  property 
some  have  regarded  it  as  less  poisonous.  The  acid  secretions  of 
the  stomach,  however,  dissolve  it  in  sufficient  quantity  to  produce 
speedily  dangerous  effects.  The  principal  salts  of  morphia  are 
the  hydrochlorate  or  muriate,  sulphate  and  acetate.  The  first  of 
these  is  now  largely  employed  in  medicine;  it  is  preferred  to  the 
pure  alkaloid,  which  is  seldom  given  medicinally.  These  salts 
are  used  in  powder  and  solution,  but  most  commonly  in  the 
latter  form.  The  medicinal  dose  of  morphia,  or  of  either  of  its 
salts,  may  be  stated  to  be  from  one-eighth  of  a  grain  gradually 
increased  to  two  grains.  There  is  probably  no  poison  more  com- 
pletely under  the  influence  of  habit  than  morphia,  —  hence  large 
doses  may  be  borne  after  a  short  time  with  impunity.  There  is 
a  case  recorded  in  which  a  physician  had  accustomed  himself  to 
take  from  fifteen  to  eighteen  grains  of  the  sulphate  of  morphia  in 
twenty-four  hours!  (Dr.  Myers,  Ed.  Med.  Jour.  1855-6,  vol.  i. 
p.  357.  See  post  p.  618.)  When  applied  to  the  skin,  the  cuticle 
having  been  previously  removed  by  a  blister,  a  dose  of  from  one 
to  two  grains  is  employed  :  but  violent  symptoms  have  been 
occasionally  observed  to  follow  even  from  half  a  grain  or  less 
(p.  594),  under  these  circumstances.  The  crystallized  sulphate 
of  morphia  contains  76  per  cent.,  and  the  crystallized  muriate 
or  hydrochlorate  contains  88  percent,  of  morphia.  The  sulphate 
of  morphia  is  not  much  used  in  this  country.  The  solution  of 
the  acetate  is  less  used  medicinally  than  that  of  the  hydro- 
chlorate. The  dose  of  the  former  is  from  six  to  fifteen  minims, 
and  of  the  latter  from  ten  minims  to  half  a  drachm.  About 
one  hundred  and  six  minims  of  the  solution  contain  one  grain 
of  hydrochlorate  of  morphia. 

Symptoms.  —  Dr.  Vassal  describes  the  symptoms  produced  by 
acetate  of  morphia  used  medicinally  in  the  following  order:  — 
1,  an  irresistible  tendency  to  sleep ;  2,  a  well-marked  slackening 
of  the  circulation,  the  pulse  becoming  small  and  slow,  but  re- 
maining regular  ;  3,  the  contractility  of  the  pupils,  as  well  as  the 
sensibility  of  the  retina  augmented  ;  4,  copious  perspiration 
during  sleep  —  this  ceases  if  the  use  of  the  salt  be  continued,  but 
reappears  on  every  increase  of  dose;  5,  obstinate  constipation; 
6,  more  or  less  retention  of  urine  ;  7,  irritation  over  the  whole  of 
the  skin,  accompanied  in  some  instances  by  an  anomalous 
eruption.    (Considerations  Mcdico-Chimiqucs  sur  1' Acetate  dc 
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Morphine,  102.)  When  any  one  of  the  salts  of  morphia  is  taken 
at  once  in  an  overdose,  the  symptoms  are  strongly  marked,  and 
they  follow  each  other  more  speedily.  They  generally  commence 
in'  from  Jive  to  twenty  minutes  after  the  poison  has  heen  swallowed  ; 
and  they  closely  resemble  those  observed  in  acute  poisoning  by 
opium.  As  a  summary,  it  may  be  stated,  that  they  consist  in 
dimness  of  sight,  weakness  and  general  relaxation  of  the 
muscular  system,  tendency  to  sleep,  stupor,  loss  of  consciousness, 
coma,  stertorous  breathing,  and  more  commonly  than  in  poisoning 
by  opium,  there  are  convulsions.  According  to  Orfila,  in 
ninetcen-twentieths  of  all  cases,  the  pupils  will  be  found  strongly 
contracted,  a  statement  which  I  believe  to  be  correct  :  the  few 
exceptional  cases  were  those  in  which  the  dose  was  excessive, 
and  the  symptoms  were  observed  in  the  stage  preceding  death. 
The  state  of  the  pulse  varies  greatly.  There  is  generally  some 
great  irritation  with  itching  of  the'skin,  and  irritability" of  the 
bladder,  with  difficulty  of  passing  urine.  Vomiting  and  even  purg- 
ing have  been  met  with  in  instances  in  which  the  dose  was  large. 

A  woman  gave  to  her  child,  aged  17  months,  a  tcaspoon- 
ful  of  a  solution  of  hydrochlorate  of  morphia  by  mistake  for 
lime  water.  The  dose  was  equivalent  to  9-10ths  of  a  grain 
of  the  solid  salt.  In  half  an  hour  the  child  was  drowsy, — there 
was  hurried  respiration,  the  features  were  placid  and  composed, 
the  skin  was  cold  and  pale,  the  pupils  were  strongly  contracted. 
Four  hours  and  a  half  had  elapsed  without  vomiting.  Coffee 
was  given  and  galvanism  used  to  keep  the  child  roused.  In 
about  eight  hours  the  pupils  began  to  dilate  and  the  child  re- 
covered (Edinburgh  Medical  Journal,  Feb.  1858,  p.  719,  case  by 
Mr.  Murray). 

Dr.  Melion  affirms  that  the  acetate  of  morphia  operates 
as  a  more  powerful  narcotic  on  children  than  opium.  Even 
from  small  doses  administered  medicinally,  he  observed  the 
following  symptoms: — the  child  became  dull  and  drowsy, 
and  gradually  fell  into  a  state  of  stupor ;  it  lay  with  its  eyes 
shut,  or  half- open  —  one  more  so  than  the  other;  the  ball  of  the 
eye  fixed  or  rolling  about ;  the  pupil  contracted  and  inactive  ;  the 
heat  of  the  head  increased,  and  the  scalp  and  face  covered  with 
a  copious  perspiration.  The  child  murmured  or  spoke  during 
its  sleep,  and  moved  its  upper  lip  and  jaw  as  if  in  the  act  of 
sucking ;  if  it  awoke,  it  expressed  a  desire  to  drink,  and  again 
fell  asleep.  It  continued  in  this  state  for  eight  or  twelve  hours. 
In  a  more  advanced  stage,  there  was  venous  congestion  over  the 
whole  body,  the  child  lay  listless,  the  skin  was  purple,  the  tem- 
perature diminished,  the  pupils  strongly  contracted  and  quite  in- 
active, the  pulsations  of  the  heart  were  weak,  the  respiration  was 
slow,  the  pulse  quick  or  slow,  small  and  weak,  and  all  the 
secretions  were  suppressed.  Unless  quickly  roused,  convulsions 
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ensued,  and  these  were  followed  by  death.  (Monthly  Journal  of 
Medical  Science,  Dec.  1846,  455.) 

Appearances  after  death.  —  The  only  appearances  which 
can  be  referred  to  the  action  of  morphia,  or  its  salts,  are  fulness 
of  the  vessels,  with  occasionally  serous  effusion  in  the  ventricles 
of  the  brain  and  congestion  of  the  lungs.  These  poisons  have  no 
local  irritant  action,  and  they,  therefore,  leave  no  marks  of  their 
operation  in  the  stomach  and  bowels. 

A  girl,  ast.  19,  took  in  divided  doses  over  a  period  of  six  hours 
two  drachms  of  a  solution  of  muriate  of  morphia,  equivalent 
to  rather  more  than  one  grain  of  the  salt.  She  then  fell  into  a 
state  of  insensibility,  which  had  continued  up  to  the  time  of  her 
admission  to  the  hospital;  the  breathing  was  somewhat  hurried 
and  oppressed  ;  the  pulse  almost  imperceptible,  and  so  rapid 
that  it  could  not  be  counted  ;  the  pupils  were  contracted  to  the 
size  of  a  pin's  head.  She  died  soon  afterwards :  i.  e.  rather  more 
than  thirteen  hours  from  the  period  at  which  she  commenced 
taking  the  mixture.  On  inspection  the  only  morbid  change 
observed  in  the  head,  was  a  somewhat  less  marked  appearance  of 
the  depressions  and  the  convolutions  of*  the  brain  ;  and  the  vessels 
contained  dark-coloured  blood.  There  were  marks  of  inflam- 
matory disease  in  the  lungs.  The  stomach,  which  was  much 
corrugated,  contained  a  pint  of  greyish-coloured  fluid.  It  was 
perfectly  healthy.  In  the  heart  and  great  vessels  there  were 
numerous  coagula  of  blood.  There  was  purple  lividity  of  the 
face,  neck,  and  arms.  (Dr.  Paterson,  in  Monthly  Jour.  Med. 
Science,  Sept.  1846,  p.  191.)  Dr.  Paterson  suggests,  what  is  not 
improbable,  that  the  inflamed  condition  of  the  lungs  in  this  case 
may  have  added  to  the  intensity  of  the  effects  produced  by  the 
morphia.  An  account  of  the  appearances  produced  by  an  over- 
dose of  sulphate  of  morphia  has  been  published  by  Orfila  in  a 
report  of  the  case  of  Dr.  Ellenberyer.  (Ann.  d'Hyg.  1852,  ii.  p. 
359.)  The  case  presents  some  curious  features.  The  deceased 
imagined  that  he  had  discovered  a  certain  antidote  for  morphia 
and  its  salts,  and  proposed,  while  Orfila  was  at  Prague  in 
October  1851,  to  swallow  the  poison  and  the  antidote  in  his 
presence.  Orfila  consented  to  witness  the  experiment.  A  powder 
was  produced,  which  was  found  to  have  a  bitter  taste,  and  to 
possess  some  of  the  chemical  properties  of  morphia,  evidently 
mixed,  however,  with  some  other  substance.  The  Doctor 
swallowed  about  twenty-three  grains  of  this  powder,  and  im- 
mediately afterwards,  his  so-called  antidote,  which  was  a  fine 
white  powder  having  a  sweetish  taste.  He  did  not  suffer  from 
any  symptoms  of  poisoning.  Orfila,  with  a  keen  eye  to  the 
practical  use  of  antidotes,  inquired  whether  he  had  ever  allowed 
a  certain  interval  to  pass  before  taking  the  remedy.  Dr.  Ellen- 
berger  said  that  the  results  were  the  same.  About  six  months 
afterwards,  Dr.  Ellenberger  died  from  a  dose  of  about  ten  grains 
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of  sulphate  of  morphia.  He  had  taken  his  antidote,  but  not 
until  a  considerable  interval  had  elapsed.  A  minute  inspection 
of  the  body  was  made,  and  the  principal  appearance  was  a  well- 
marked  congestion  of  the  brain  and  its  membranes.  Traces  of 
sulphate  of  morphia  were  found  in  the  stomach.  The  so-called 
antidote  was  examined,  and  found  to  consist  of  a  mixture  of 
magnesia  and  carbonate  of  magnesia ! 

Fatal  dose.  —  Although  the  salts  of  morphia  are  energetic 
poisons,  there  are  several  cases  on  record  which  show  that  they 
may  be  sometimes  taken  even  in  large  doses  with  impunity.  The 
conditions  of  the  body  which  influence  the  effects  of  opium 
operate  equally  with  respect  to  morphia.  The  hydrochlorate 
has  been  given  in  doses  of  two  grains  every  six  hours  with- 
out ill  effects ;  but  then  the  commencing  dose  was  a  quarter 
of  a  grain,  and  this  was  gradually  increased.  Under  these  cir- 
cumstances, it  is  well  known  that  after  a  time,  as  much  as  from 
eight  to  ten  grains  will  be  required  to  act  as  a  narcotic.  In 
diseased  conditions  of  the  nervous  system,  doses  of  these  salts 
which  are  usually  regarded  as  poisonous,  may  be  given  without 
injury.  Dr.  Pereira  states,  that  in  a  case  of  insanity  he  gave 
two  grains  of  the  muriate  at  one  dose,  without  any  ill  effects 
following.  The  following  illustration  of  a  tolerance  of  the  salts 
of  morphia  is  still  more  remarkable.  It  occurred  in  the  practice 
of  Mr.  Kellock  in  June  1857,  and  was  communicated  to  me  by 
Dr.  Rces  —  thirty  grains  of  the  hydrochlorate  of  morphia  were 
given  in  twenty-four  hours  to  a  lady  labouring  under  puerperal 
mania,  without  any  symptoms  of  poisoning  being  manifested! 
I  examined  the  salt  of  morphia  and  found  it  to  be  of  the  usual 
pharmaceutical  purity. 

In  one  instance  art  adult,  who  had  taken  the  hydrochlorate 
medicinally,  was  killed  by  a  dose  of  three  grains.  In  a  case 
which  occurred  in  London,  in  April  1846,  a  woman,  sat.  66, 
was  killed  by  a  dose  of  six  grains,  under  the  following  circum- 
stances :  —  She  was  admitted  into  University  College  Hospital, 
labouring  under  gangrene  of  the  right  foot.  A  draught  con- 
taining three-quarters  of  a  grain  of  muriate  of  morphia  was 
prescribed  for  her  :  she  had  taken  this  dose,  it  appears,  safely  on 
two  or  three  previous  occasions.  By  some  mistake,  a  stronger 
solution  of  morphia  than  that  intended  by  the  prescriber  was 
used,  and  a  draught,  containing  six  grains  of  the  muriate,  was 
given  to  her  by  the  nurse  about  nine  o'clock.  In  three  hours, 
the  woman  was  found  in  a  state  of  complete  narcotism,  and  in 
spite  of  every  available  remedy,  including  galvanism,  she 
gradually  sank,  and  died  nine  hours  after  taking  the  draught. 
(Med.  Times,  May  9,  1846,  p.  114.)  Dr.  Christison  has  collected 
three  cases  in  each  of  which  ten  grains  of  the  muriate  proved 
fatal.  In  one  of  these,  a  woman  took  this  dose  of  the  pure 
muriate  by  mistake.  This  was  discovered  immediately,  and  means 
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were  used  to  prevent  any  ill  effects  from  the  accident.  Within 
half  an  hour  after  the  poison  had  been  swallowed,  the  stomach 
was  completely  cleared  by  the  stomach-pump.  At  this  time  the 
patient  was  quite  sensible.  Stupor  quickly  came  on,  —  deep 
coma  gradually  appeared  ;  and  before  night  she  expired.  (Op. 
cit.  727.)  This  case  is  important,  because  it  shows — first,  that 
absorption,  to  an  extent  to  prove  fatal,  may  occur  in  half  an  hour; 
secondly,  that  there  may  be  a  complete  remission  in  the  symptoms 
and  afterwards  a  fatal  relapse  (see  p.  591)  ;  and  thirdly,  as  no 
poison  was  found  in  the  body,  it  throws'an  important  light  upon  the 
evidence  from  chemical  analysis,  as  it  proves  that  a  person  may 
die  after  many  hours  from  the  effects  of*  a  large  dose  of  morphia, 
and  no  trace  of  the  poison  remain  in  the  stomach. 

The  acetate  of  morphia  is  subject  to  similar  anomalies  with 
respect  to  dose.  Mr.  Headland  states  that  he  attended  an  opium- 
eater,  who  was  in  the  habit  of  taking  seventeen  or  eighteen  grains 
of  the  acetate  daily.  There  is  a  case  on  record,  in  which  a  young 
man  swallowed  ten  grains  of  the  acetate,  and  shortly  afterwards 
forty  grains  :  he  suffered  from  the  usual  symptoms,  but  ultimately 
recovered,  although  he  had  taken  in  the  whole  fifty  grains  of  the 
acetate  of  morphia  on  an  empty  stomach  !  An  account  of  this 
case  will  be  found  in  Schneider's  Ann.  der  S.  A.  1836,  i.  455.  In 
the  Edinburgh  Medical  and  Surgical  Journal  (vol.  xxxiii.  p.  220), 
a  case  is  reported  in  which  a  young  man  recovered  in  four  days, 
after  taking  twenty  grains  of  the  acetate  ;  but  the  most  remarkable 
instance  of  all  is  that  reported  by  M.  Bonjean,  in  which  a  young 
man  entirely  recovered  in  about  eight  hours  from  a  dose  of 'fifty- 
five  grains  of  acetate  of  morphia  in  an  ounce  of  water.  No  symp- 
toms of  any  importance  manifested  themselves  until  an  hour  after 
the  poison  was  taken,  and  then  there  was  simply  giddiness  with 
a  tendency  to  sleep.  Two  hours  after  the  occurrence,  he  still  had 
the  power  to  answer  questions  !  In  four  hours  deep  coma  super- 
vened, but  under  copious  bleeding  and  other  treatment,  this 
gradually  disappeared.  (Ann.  d'Hyg.  1845,  i.  150.)  A  man 
swallowed  at  once  ten  grains  and  three-quarters  of  acetate  of 
morphia.  Tartar  emetic  was  immediately  given,  but  without 
producing  vomiting.  About  three  hours  after  the  accident,  and 
while  the  patient  was  in  a  state  of  deep  coma,  a  highly  concentrated 
solution  of  coffee  with  the  solid  residue  was  given  to  him.  The 
coma  disappeared,  and  he  perfectly  recovered.  (Gaz.  Med.  Mai, 
p.  346.) 

On  the  whole,  notwithstanding  these  recoveries  from  large  doses, 
we  are  justified  in  regarding  it  as  rather  the  exception  to  the  rule, 
that  a  person  not  used  to  the  drug,  should  escape,  who  has  tnken 
more  than  two  grains  of  either  salt,  and  that  a  smaller  quantity 
than  this  will  suffice  to  kill  a  child,  or  in  some  cases  an  adult. 
Dr.  Vassal  states,  that  when  he  gave  in  one  day  more  than  three 
grains  of  the  acetate  to  a  patient,  narcotism  was  invariably  induced. 
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Symptoms  of  poisoning  have  certainly  been  produced  by  one  grain 
of  the  acetate  ;  and  that  the  hydrochlorate  even,  when  one  grain 
is  given  in  divided  doses,  may  destroy  life,  is  proved  by  the  case 
reported  by  Dr.  Paterson  (p.  616).  This  is  the  smallest  fatal 
dose  of  the  salts  of  morphia,  yet  known,  and  the  result  is  corro- 
borated by  the  fact  that  Dr.  Kelso,  in  experimenting  upon  himself, 
found  that  half  a  grain  of  the  hydrochlorate  produced  very  severe 
symptoms.  (Lancet,  Sept.  1839.)  The  sulphate  and  the  acetate 
would  no  doubt  act  with  equal  power.  In  the  Lancet  for  Nov. 
1838,  a  case  is  related  in  which  only  half  a  grain  of  the  acetate 
was  supposed  to  have  caused  the  death  of  a  lady,  to  whom  it  had 
been  administered  as  medicine.    She  was  at  the  time  in  ill  health. 

The  poisonous  action  of  the  salts  of  morphia  gave  rise  to  an  im- 
portant medico-legal  investigation  in  Paris  in  1823,  which  ended 
in  the  trial  and  execution  of  a  Dr.  Castaing,  who  had  formerly 
been  a  pupil  under  Orfila.  He  was  charged  with  having  made  use 
of  his  knowledge  of  poisons  to  take  away  life.  The  facts  were 
these: — Dr.  Castaing  was  intimate  with  two  brothers,  who  were 
young  men  of  fortune.  One  of  them,  Hippolyte  Ballet,  who  had 
been  for  some  time  an  invalid,  and  was  attended  by  Castaing,  died 
in  October  1822.  Although  he  died  rather  suddenly  and  under 
severe  symptoms,  no  suspicion  arose  that  his  death  had  occurred 
from  other  than  natural  causes.  On  inspection,  nothing  was 
observed  in  the  body  to  indicate  a  violent  death.  He  made  his 
will  in  favour  of  Castaing,  and  made  no  bequeathal  to  his  brother. 
Castaing  afterwards  surrendered  the  will  to  the  surviving  brother 
for  a  large  sum  of  money.  About  seven  months  afterwards  the 
prisoner  Castaing,  who  had  been  travelling  about  with  the  survi- 
ving brother,  Augustus  Ballet,  unaccompanied  by  servants,  put 
up  at  a  tavern  at  St.  Cloud.  In  the  evening  Ballet  complained 
of  feeling  unwell :  some  sugared  wine  was  given  to  him  by  Cas- 
taing, but  without  relief.  The  prisoner  left  his  companion  at  four 
o'clock  in  the  morning,  as  he  said  to  take  a  walk  in  the  park  ;  but 
it  was  proved  that  he  privately  returned  to  Paris,  procured  at  the 
shop  of  one  druggist  twelve  grains  of  tartar  emetic,  and  at  another 
shop  twenty-six  grains  of  acetate  of  morphia.  He  immediately 
returned  to  Ballet,  whom  he  found  still  lying  ill.  He  prescribed 
for  his  patient  cold  milk,  and  gave  it  to  him  himself.  In  five 
minutes  Ballet  was  seized  with  convulsions,  and  in  about  half  an 
hour  with  vomiting  and  purging.  He  was  attended  by  a  physician, 
who  treated  the  case  as  one  of  cholera  morbus.  In  the  evening 
the  patient  became  insensible ;  he  was  unable  to  swallow ;  his 
skin  was  bathed  in  a  cold  perspiration  ;  a  small  pulse ;  he  had 
jaws  locked,  the  neck  rigid,  the  abdomen  tense,  and  there  were 
convulsions  of  the  extremities.  After  a  few  hours  he  was  seen 
by  another  physician:  the  breathing  was  then  stertorous,  and  the 
pupils  much  contracted:  there  was  an  entire  loss  of  sensibility 
in  the  legs.    He  died  about  thirty-two  hours  after  the  commence- 
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merit  of  the  symptoms  in  a  severe  form.  On  inspection  the  chief 
morbid  appearance  was  congestion  of  the  vessels  of  the  brain,  with 
serous  effusion  beneath  the  membranes.  The  contents  of  the 
stomach  were  analysed  by  Vauquelin  and  Barruel,  but  no  trace 
of  any  poison  could  be  detected.  Owing  to  the  strong  moral 
evidence  against  him,  the  prisoner  was  put  on  his  trial  for  the 
murder  of  the  deceased  ;  and  the  most  eminent  medical  jurists 
in  France  gave  evidence  on  the  occasion.  The  opinions  of  Orfila, 
Magendie,  Vauquelin,  and  Laennec,  went  to  show  that  the  symp- 
toms and  death  might  be  referred  either  to  vegetable  poison  or 
to  natural  disease.  The  absence  of  poison  in  the  body  might 
have  been  due  to  vomiting,  absorption,  and  the  difficulty  of  de- 
tecting the  salt  of  morphia.  (Guy's  Hosp.  Reports,  Oct.  1856; 
Smith's  Analysis  of  Med.  Ev.  p.  368.)  In  spite  of  the  absence 
of  chemical  evidence,  the  prisoner  was  properly  convicted. 

Treatment.  —  In  poisoning  by  morphia  or  its  salts,  the  same 
treatment  is  required  as  in  poisoning  by  opium  (p.  605).  For 
the  Chemical  Analysis,  see  p.  622). 

OTHER  ALKALOIDS  IN  OPIUM. 

Besides  morphia,  opium  contains  three  alkaloids,  Codeia,  Nar- 
cotina,  and  Thebaina, —  some  neutral  principles,  Porphyroxine, 
Narceine  and  Meconine,  and  one  organic  acid,  the  Meconic. 

Narcotina.  —  The  results  of  experiments  with  this  substance 
on  animals  are  very  conflicting.  In  the  human  subject  it  has 
been  observed  to  produce  headache ;  but  when  these  effects  have 
followed,  it  has  been  probably  mixed  with  morphia.  I  have  fre- 
quently found  this  mixture  in  specimens  ;  and  Dr.  Christison 
states,  that  he  has  met  with  narcotina  in  morphia,  a  circumstance 
which  may  tend  to  explain  the  variable  effects  of  morphia  in 
large  doses. 

Codeia  is  found  to  exert  a  poisonous  action  on  animals:  it  has 
been  used  in  France  as  a  narcotic.  It  is  considered  to  have  only 
one-half  of  the  strength  of  morphia,  with  which  it  is  in  general 
mixed.  The  common  hydrochlorate  of  morphia  of  the  shops  is, 
according  to  Pereira,  a  compound  of  morphia  and  codeia.  M. 
Kunckel  found  that,  when  combined  with  acids,  it  lost  much  of 
its  activity. 

Thebaina  (Paramorphine). —  According  to  Magendie,  this 
substance,  when  injected  into  the  jugular  vein  of  an  animal,  acts 
like  strychnia,  producing  tetanus  and  death  in  a  few  minutes. 
Orfila  found  that  it  produced  opisthotonos,  but  the  animals  re- 
covered.   (Op.  cit.  ii.  203.) 

The  other  constituents  appear  to  be  inert.  Experiments  hitherto 
made  show  that  they  exert  no  poisonous  action  on  the  animal 
system. 
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CHAPTER  35. 

CHEMICAL  ANALYSTS  OF  OPIUM  —  EVIDENCE  FROM  ODOUR  — 
MORPHIA  —  PROPERTIES  IN  THE  SOLID  STATE  AND  IN  SOLU- 
TION—  MECONIC  ACID — ITS  PROPERTIES — TESTS  FOR  NAR- 
COTINA,  CODEIA,  PORPHYROXINE  AND  NARCEINE  —  DETECTION 
OF  OPIUM  IN  ORGANIC  MIXTURES  —  OPIUM  RARELY  DISCOVERED 

 OBJECTIONS  TO  THE  CHEMICAL  PROCESSES  FOR  MORPHIA 

AND  MECONIC  ACID  IN  ORGANIC  LIQUIDS  —  MORPHIA  IN  THE 
TISSUES — QUANTITATIVE  ANALYSIS  —  PROPORTION  OF  OPIUM 
IN  OPIATE  MEDICINES. 

CHEMICAL  ANALYSIS. 

Opium.  —  There  are  no  means  of  detecting  opium  itself,  cither  in 
the  solid  or  liquid  state,  except  by  its  smell  and  other  physical 
properties,  or  by  exhibiting  a  portion  of  the  suspected  substance 
to  animals,  and  observing  the  effects  produced.  Independently 
of  alkaloids  and  principles,  opium  contains  gum,  resin,  colour- 
ing matter,  and  other  vegetable  substances  in  variable  proportion. 
The  smell  is  said  to  be  peculiar,  but  a  similar  smell  is  possessed 
by  lactucarium,  which  contains  neither  meconic  acid  nor  morphia. 
The  odour  is,  however,  a  good  concomitant  test  of  the  presence 
of  the  drug,  whether  it  be  in  a  free  state,  or  dissolved  in  alcohol 
or  water,  but  it  is  not  perceptible  when  the  solution  is  much 
diluted  or  has  been  long  exposed.  I  have  found  that  half  a  -  rain 
of  powdered  opium,  dissolved  in  half  an  ounce  of  water,  lost  its 
characteristic  smell  by  a  short  exposure  to  air.  The  odour  is 
decidedly  volatile,  and  passes  off  when  an  opiate  liquid  is  heated; 
it  also  escapes  slowly  at  common  temperatures.  Again,  it  may  be 
concealed  by  other  odours,  or  the  drug  may  undergo  some  change 
in  the  stomach  during  life  which  may  destroy  the  odour.  The 
analysis  in  cases  of  poisoning  by  opium,  is  therefore  limited  to 
the  detection  of  morphia  and  meconic  acid. 

Morphia. —  Morphia  is  known  by  the  following  properties:  — 
1.  It  crystallizes  in  fine  quadrangular  prisms,  which  are  white 
and  perfect,  according  to  their  degree  of  purity.  2.  When 
heated  on  platina,  the  crystals  melt,  become  dark-coloured,  and 
burn  like  a  resin  with  a  yellow  smoky  flame,  leaving  a  carbo- 
naceous residue.  If  this  experiment  is  performed  in  a  small 
reduction-tube,  it  will  be  found,  by  employing  test-paper,  that 
ammonia  is  one  of  the  products  of  decomposition.  3.  It  is 
scarcely  soluble  in  cold  water,  requiring  1000  parts  to  dissolve 
it;  it  is  soluble  in  one  hundred  parts  of  boiling  water,  and  the 
hot  solution  has  a  faint  alkaline  reaction.  By  its  insolubility  in 
water  it  is  known,  and  may  be  separated  from  its  salts.    It  is 
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not  very  soluble  in  ether,  thus  differing  from  narcotina  and  some 
other  alkaloids ;  but  it  is  dissolved  by  forty  parts  of  cold,  and 
rather  less  than  this  quantity  of  boiling  alcohol.  It  is  soluble  in 
potash,  soda,  and  lime  water,  but  less  in  ammonia.  Owing  to 
the  great  solubility  of  this  alkaloid  in  alkalies,  it  is  not  readily 
precipitated  from  its  saline  solutions.  It  is  not  dissolved  by 
chloroform  or  benzole.  4.  It  is  easily  dissolved  by  a  small 
quantity  of  all  diluted  acids,  mineral  and  vegetable.  5.  Morphia 
and  all  its  salts  have  a  bitter  taste.  In  order  to  apply  the  chemical 
tests  for  morphia,  a  portion  may  be  dissolved  in  a  few  drops  of  a 
diluted  acid,  which  may  be  either  the  acetic  or  muriatic.  If 
either  the  muriate  or  the  acetate  be  presented  for  analysis,  a  por- 
tion may  be  at  once  dissolved  in  a  small  quantity  of  boiling  water. 

Tests. — The  tests  for  this  alkaloid  are  the  following:  1.  Nitric 
acid.  This,  when  added  to  a  moderately  strong  solution  of  a 
salt  of  morphia,  produces  slowly  a  deep  orange-red  colour.  If 
added  to  the  crystals  of  morphia  or  its  salts,  deutoxide  of 
nitrogen  is  evolved  :  —  the  morphia  is  entirely  dissolved,  and 
the  solution  acquires  instantly  a  deep  orange-red  colour, — 
becoming,  however,  much  lighter  by  standing.  In  order  that  the 
effect  should  follow,  the  morphia  must  be  either  in  the  solid 
state,  or  if  in  solution,  not  too  much  diluted,  and  the  acid  must 
be  added  in  pretty  large  quantity.  The  colour  is  rendered 
lighter  by  boiling  : — therefore  the  test  should  never  be  added  to 
a  hot  solution.  2.  Perchluride  of  iron  (sesquichloride),  or 
colourless  persulphate.  Either  of  these  solutions  when  saturated 
and  neutralized  (by  a  small  quantity  of  potash  if  necessary), 
gives  an  inky-blue  colour  to  a  solution,  of  morphia,  or  to  the 
solid  crystals,  if  not  too  acid.  If  the  quantity  of  morphia  is 
small,  or  there  is  any  free  acid  in  the  test  or  solution  of  morphia, 
the  colour  is  greenish-blue.  The  blue  colour  is  removed  by 
acids,  but  restored  by  alkalies — it  is  also  destroyed  by  heat :  thus 
the  iron-test  should  never  be  employed  with  a  very  acid  or  a  very 
hot  solution  of  salt  of  morphia.  The  blue  colour  given  by  this  test 
in  a  solution  of  morphia,  is  entirely  destroyed  by  nitric  acid  and 
replaced  by  the  orange-red  colour,  so  that  the  nitric  acid  will  act 
through  the  iron-test,  but  not  vice  versa.  In  this  way  two  tests 
may  he  applied  to  one  quantity  of  liquid.  3.  Iodic  acid. 
Morphia  or  its  salts  in  the  solid  state  or  in  solution  decompose 
this  acid,  taking  parts  of  its  oxygen,  and  setting  free  iodine. 
The  liquid  becomes  brown  and  smells  of  iodine,  and  on  adding 
to  it  a  solution  of  starch,  it  acquires  a  blue  colour.  If  the  quan- 
tity of  morphia  is  small,  there  is  only  a  reddish  or  purple  tint 
slowly  produced : — if  large,  the  dark-blue  iodide  of  farina  is  formed 
in  a  few  seconds.  As  this  colour  is  destroyed  by  heat,  the  test 
must  not  be  added  to  a  hot  solution.  4.  Sulphuric  acid  and 
bichromate  of  potash.  When  strong  sulphuric  acid  is  poured  on 
pure  morphia  in  a  solid  state,  there  is  cither  no  effect,  or  the 
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alkaloid  acquires  a  light  pinkish  colour.  On  adding  to  this  a 
crystal  of  bichromate  of  potash,  the  mixture  speedily  becomes 
green  (from  oxide  of  chromium),  and  retains  this  colour  for 
some  time.  The  solutions  of  morphia  are,  like  those  of  other 
alkaloids,  precipitated  by  tannic  acid,  but  not  by  gallic  acid. 

Of  the  tests  here  selected,  it  maybe  remarked  that  the  nitric  and 
iodic  acids  act  with  great  delicacy  upon  almost  any  visible  quantity 
of  morphia  or  its  salts  in  the  solid  state.  Dilution  with  water 
materially  affects  the  reactions  on  a  solution  of  morphia  ;  hence 
it  is  desirable  to  operate  either  on  the  solid  crystalline  residue,  how- 
ever small,  or  on  a  highly  concentrated  solution.  Morphia  may 
be  obtained  perfectly  crystallized  for  microscopic  observation,  by 
dissolving  a  small  portion  on  a  glass  slide  in  diluted  hydro- 
chloric acid,  and  then  adding  a  drop  of  a  weak  solution  of 
ammonia.  Brucia,  strychnia,  veratria,  and  other  alkaloids  thus 
treated,  produce  very  different  forms.  Brucia  and  common 
strychnia  give,  like  morphia,  a  deep  red  colour,  with  strong 
nitric  acid,  but  they  are  unchanged  by  iodic  acid ;  and  strychnia 
is  differently  affected  by  sulphuric  acid  and  bichromate  of 
potash.  When  we  arc  dealing  with  the  solid  and  pure  alkaloid, 
it  may  be  easily  distinguished  from  all  others.  The  acids  of  the 
salts  of  morphia  may  be  identified  by  their  respective  tests. 

Meconic  acid. — This  is  a  solid  crystalline  acid,  seen  commonly 
in  scaly  crystals  of  a  reddish  colour.  It  is  combined  with 
morphia  in  opium,  of  which  it  is  considered  to  form  on  an  average 
six  per  cent. ;  and  it  serves  to  render  that  alkaloid  soluble  in 
water  and  other  menstrua.  It  is  dissolved  by  one  hundred  and 
twenty-five  parts  of  cold  water :  it  is  much  more  soluble  in  boiling 
water,  but  is  in  great  part  precipitated  on  cooling.  The  cold 
saturated  solution  has,  notwithstanding  its  sparing  solubility,  a 
strongly  acid  reaction.  The  solution,  when  very  much  diluted, 
is  precipitated  of  a  yellowish -white  colour  by  acetate  of  lead 
(meconate  of  lead)  ;  and  this  precipitate  is  insoluble  in  acetic 
acid— a  property  which  allows  it  to  be  thus  easily  separated  in 
analysis,  not  only  from  some  of  the  organic  compounds  of  the 
oxide  of  lead,  but  also  from  the  sulphocyanate  of  lead,  which  is 
quite  soluble  in  acetic  acid. 

Many  tests  have  been  proposed  for  meconic  acid;  there  is 
only  one  upon  which  any  reliance  can  be  placed,  namely,  the 
Perchloride  or  Persulphate  of  iron.  This  test  gives,  even  in  a 
diluted  solution  of  meconic  acid,  a  deep  red  colour ;— and  it  is 
owing  to  the  presence  of  this  acid,  that  a  salt  of  iron  causes  a  red 
colour  in  the  tincture  or  infusion  of  opium,  as  well  as  in  all 
liquids  containing  traces  of  meconate  of  morphia, — the  effect  of 
the  iron  test  on  morphia  being  counteracted  by  the  presence  of 
meconic  acid.  The  l-500th  part  of  a  grain  of  this  acid  dissolved 
in  a  small  quantity  of  liquid,  may  be  detected  by  the  iron  test. 
The  red  colour  of  the  meconate  of 'iron  is  not  easily  destroyed  by 
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diluted  mineral  acids,  by  a  solution  of  corrosive  sublimate,  or  by 
chloride  of  gold,  but  it  is,  by  sulphurous  acid  and  chloride  of  tin. 
When  the  crystals  of  this  acid  are  heated,  or  its  aqueous  solution 
is  boiled,  it  is  partially  decomposed, —  a  new  acid  is  formed  (co- 
menic),  and  by  a  still  higher  degree  of  heat,  pyromeconic  acid  is 
produced.  The  three  acids,  however,  give  the  same  reaction  with 
a  persalt  of  iron.  Nitrate  of  silver  added  to  a  solution  of  meconic 
acid,  precipitates  a  yellow- white  meconate  of  silver  which  is  dis- 
solved by  nitric  acid,  and  when  this  acid  solution  is  boiled,  cyanide 
of  silver  is  produced.  On  evaporating  to  dryness  and  heating  the 
residue,  it  is  not  easy  to  procure  the  usual  evidence  of  cyanogen 
by  combustion,  hence  this  reagent  is  of  little  practical  value  as  a 
test. 

Various  objections  have  been  made  to  a  reliance  on  the 
colour  produced  by  a  persalt  of  iron,  as  evidence  of  the  presence 
of  meconic  acid.  Thus  sulphocyanic  acid  or  an  alkaline  sulpho- 
cyanide  produces  a  similar  colour  with  a  persalt  of  iron,  but 
the  red  colour  in  this  case,  is  immediately  destroyed  by  a  few 
drops  of  a  solution  of  corrosive  sublimate,  or  of  chloride  of  gold. 
The  liquid  may  be  diluted,  and  a  weak  solution  of  acetate 
of  lead  added ; — a  precipitate  falls,  either  as  meconate  or  sul- 
phocyanate  of  lead.  The  former  is  insoluble,  while  the  latter 
is  quite  soluble  in  acetic  acid.  Strong  acetic  acid,  or  any  of  the 
alkaline  acetates  in  a  concentrated  solution,  also  give  a  red  colour 
with  a  persalt  of  iron,  and  this  colour  is  not  removed  by  the 
metallic  chlorides  just  mentioned,  in  which  respect  these  salts 
resemble  a  solution  of  meconic  acid  ;  but  if  previously  boiled  with 
a  few  drops  of  diluted  sulphuric  acid,  the  acetate  gives  no  colour, 
and  is  thus  known  from  a  meconate. 

Narcotina. — This  alkaloid  is  not  commonly  sought  for  in 
medico-legal  investigations,  but  it  is  proper  to  state  the  chemical 
differences  which  exist  between  it  and  morphia.  Its  crystals  are 
rhombic  prisms  and  have  a  bright  pearly  lustre.  It  is  not  very 
soluble  in  water,  but  it  is  dissolved  by  boiling  alcohol  and  ether. 
Its  solutions  have  no  alkaline  reaction,  but  are  very  bitter.  Un- 
like morphia,  it  is  not  very  soluble  in  potash,  ammonia,  soda,  or 
lime-water,  all  of  which  precipitate  it  from  its  solutions, — or  in  di- 
luted acetic  acid  even  on  boiling.  When  nitric  acid  is  poured  on 
the  crystals,  they  acquire  a  yellow,  not  an  orange-red  colour,  like 
morphia.  Sulphuric  acid  gives  to  narcotina  a  bright  sulphur- 
yellow  colour  :  to  morphia  a  pinkish-brown  tint.  If  to  the  mix- 
ture of  acid  and  alkaloid,  a  crystal  of  bi-chromate  of  potash  be 
added,  green  oxide  of  chromium  is  set  free  in  both  cases,  but  very 
slowly  in  the  case  of  narcotina.  If  to  the  mixture  of  sulphuric 
acid  and  the  alkaloid,  a  grain  of  nitre  is  added,  a  deep  blood-red 
colour  is  slowly  brought  out  with  narcotina,  but  not  with  morphia. 
Narcotina  does  not  decompose  iodic  acid,  or  set  iodine  free.  If 
narcotina  be  boiled  with  acetic  acid,  and  a  strong  solution  of  hy- 
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pochlorite  of  lime  be  added,  the  liquid  acquires  at  first  a  yellow 
and.  then  a  red  colour  :  morphia  under  the  same  circumstances, 
acquires  a  yellow  colour.  This  mode  of  testing,  proposed  by 
Flandin,  is  not  very  satisfactory,  as  the  results  depend  much  on 
the  proportions  added.  When  heated  on  platina,  narcotina,  like 
morphia,  melts  and  burns,  and  if  not  overheated,  sets  into  a 
crystalline  mass  on  cooling. 

Codeia. — This  alkaloid,  which  is  not  often  seen  so  well  crys- 
tallised as  morphia  and  narcotina,  is  known  from  both  by  its 
ready  solubility  in  water,  and  by  its  forming  a  strongly  alkaline 
solution.  One  hundred  parts  of  water  at  60°  dissolve  one 
part  and  a  quarter  ;  at  212°  nearly  six  parts.  It  is  soluble  in 
alcohol,  and  combines  with  acids.  It  differs  from  morphia  in 
not  decomposing  iodic  acid,  and  in  not  giving  any  red  colour  with 
nitric  acid,  either  as  a  solid  or  when  dissolved  in  acids.  It  differs 
from  narcotina  in  not  being  turned  yellow,  but  of  a  light  pinkish- 
brown  colour,  by  sulphuric  acid  ;  but  it  resembles  both  morphia 
and  narcotina  in  producing  green  oxide  of  chromium  when  a 
crystal  of  bi-chromate  of  potash  is  added  to  the  mixture.  When 
codeia  is  boiled  with  acetic  acid  and  hypochlorite  of  lime,  it  ]  pro- 
duces a  yellow  colour  like  morphia.  Heated  on  platina  it  melts, 
forming  a  globule  of  colourless  liquid ;  this  soon  darkens,  and 
gives  off  a  vapour  which  burns  with  a  yellow  smoky  flame. 

Porphyroxine. — Porphyroxine  is  a  principle  which  has  been 
described  by  Merck.  It  is  soluble  in  alcohol,  ether,  and  diluted 
acids.  Its  solution  in  a  mineral  acid,  is  reddened  when  heated,  and 
alkalies  precipitate  from  the  coloured  solution,  colourless  porphy- 
roxine.   (Bocker,  Vergif'tungen,  1857,  p.  102.) 

Narceine. — Narceine  is  met  with  in  fine  prismatic  crystals.  It 
is  very  insoluble  in  water,  hot  or  cold :  the  hot  solution  has  a  faint 
alkaline  reaction.  It  is  easily  dissolved  by  acetic  acid  and  by 
caustic  potash.  Strong  sulphuric  acid  turns  the  crystals  of  a 
blackish-green  colour.  If  the  acid  be  diluted  with  a  small 
quantity  of  water  the  liquid  acquires  slowly  a  light  blue  colour. 
On  boiling  with  more  water  it  becomes  colourless,  but,  by  eva- 
poration it  acquires  a  pinkish-red  hue.  Strong  nitric  acid  dis- 
solves the  crystals,  forming  a  light  yellow  solution. 

Detection  of  opium  in  organic  mixtures. —  Opium  may  be  re- 
garded as  an  organic  solid,  containing  the  poisonous  salt,  the 
constituents  of  which  we  wish  to  extract.  It  is  not  often  that, 
in  fatal  cases  of  poisoning  by  opium  or  its  tincture,  even  when 
taken  in  large  quantity  and  death  is  speedy,  that  we  can  succeed 
in  detecting  meconate  of  morphia  in  the  stomach.  It  is  pro- 
bably removed  by  vomiting  or  absorption, — but  not  always  by 
decomposition  ;  for  I  have  found  meconate  of  morphia  in  strong 
opiate  mixtures  in  water,  after  they  have  been  kept  for  twelve  or 
fourteen  months  and  allowed  to  decompose  spontaneously  under 
the  free  access  of  air. 

s  s 
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Non-detection  of  opium  or  its  poisonous  salt. — In  the  case  of  a 
young  woman  who  died  five  hours  after  taking  two  ounces  of 
laudanum  Dr.  Christison  did  not  succeed  in  detecting  morphia 
by  any  of  the  tests.  Other  cases  of  a  similar  kind  are  men- 
tioned by  him.  (On  Poisons,  p.  697.)  In  several  instances  of 
poisoning  which  have  occurred  to  myself  by  opium,  there  has  not 
been  a  trace  of  meconic  acid  or  of  morphia  in  the  contents  of  the 
stomach.  In  one  case,  a  woman  swallowed  an  ounce  and  a  half  of 
laudanum  in  beer.  In  half  an  hour  she  was  in  a  state  of  profound 
coma,  and  she  died  in  nine  hours.  None  of  the  poison  could  be 
detected  in  the  stomach,—  there  was  not  even  the  smell  of  opium. 
In  two  cases,  which  occurred  in  1844,  one  having  proved  fatal  in 
five,  and  the  other  in  twenty-two  hours,  there  was  not  the  least 
trace  of  opium  either  by  the  odour  or  by  tests.  In  the  latter  case 
half  an  ounce  of  the  tincture  had  been  taken.  (See  pp.  596,  597, 
612,  618,  620,  and  Casper,  Ger.  Med.  i.  p.  455.)  The  cause  of  the 
failure  of  chemical  evidence  on  these  occasions  is  partly  due  to 
the  smallness  of  the  quantity  which  may  remain  in  the  body  at 
the  time  of  death,  or  to  its  entire  removal  by  absorption,  diges- 
tion, or  decomposition,  from  the  stomach  (p.  189).  Infants 
have  been  killed  by  doses  of  opium  equivalent  to  less  than  the 
hundredth  part  of  a  grain  of  morphia  (p.  192).  To  suppose 
that  any  portion  of  this  could  be  separated  after  death  from  the 
body  of  a  child  that  had  survived  eighteen  hours  would  be 
absurd  ;  yet  some  chemists  have  been  found  who  could  shame- 
lessly deceive  the  public  by  swearing  that  no  person  could  die  of 
poison,  except  the  poison  remained  in,  and  was  visibly  separable 
from,  the  stomach  or  tissues  after  death.  A  statement  thus  pub- 
licly made  and  plausibly  sustained  by  analyses  undertaken  for  the 
express  purpose,  tends  to  create  a  difficulty  in  medical  evidence  in 
all  cases  of  the  poisoning  of  infants  or  adults  by  small  doses.  Dr. 
Ogston  communicated  to  me  a  case  which  was  tried  at  the  Aber- 
deen Autumn  Circuit,  1853,  in  which  a  child  died  in  a  few  hours 
from  the  improper  administration  of  a  teaspoonful  of  the  wine 
of  opium.  No  trace  of  morphia  or  meconic  acid  could  be  found 
in  the  stomach,  and  on  this  fact  the  defence  partly  rested.  It  was 
properly  explained  that  opium  was  liable  to  be  removed  from  the 
stomach.  The  prisoner  was,  on  this  occasion,  convicted.  In 
Beg.  v.  Kelly,  (Liverpool  Autumn  Assizes  1857,)  the  prisoner 
was  charged  with  administering  to  her  child,  ret.  4,  two  drachms 
of  laudanum.  That  the  child  had  died  in  a  few  hours  under  all 
the  symptoms  of  poisoning  by  opium  was  made  clear  by  the 
medical  evidence  ;  but  Mr.  Stone,  who  made  the  analysis,  stated 
that  he  failed  to  discover  morphia  :  he  obtained  results  indi- 
cating the  presence  of  meconic  acid,  but  he  declined  to  swear 
from  them  that  opium  was  present.  The  learned  judge  who 
tried  this  case,  (Watson,  B.,)  is  reported  to  have  said, — 41  If  the 
icedical  witness  could  not  swear  to  the  presence  of  opium,  how 
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could  the  jury  come  to  the  conclusion  that  the  child  was  poisoned 
by  laudanum  ?  Without  the  discovery  of  poison  in  the  body  it 
was  always  a  most  dangerous  thing  to  convict  ! "  On  this  the 
prisoner  was  found  not  guilty.  (See  on  this  subject,  Poisoning 
by  Strychnia,  1856,  p.  57  ;  also,  Pereira's  Materia  Medica,  vol. 
ii.  pt.  2,  p.  614,  and  Casper,  Ger.  Med.  i.  457.)  All  respectable 
authorities  agree  on  this  question,  and  reject  as  an  untrue  and 
dangerous  dogma  the  statement  that  when  death  has  been  oc- 
casioned by  a  vegetable  alkaloid,  it  must  invariably  be  found  in 
the  dead  body.  Dr.  Pereira  states  that  he  has  met  with  several 
instances  in  which  persons  have  been  poisoned  by  opium,  and 
no  trace  of  the  drug  has  been  discovered  after  death  in  the  ali- 
mentary canal  (supra).  It  may  be  set  down  as  the  exception  to 
the  rule  to  find  this  poison  in  the  dead  body.  In  some  instances 
I  have  found  traces  of  meconic  acid,  but  no  satisfactory  evidence 
of  the  presence  of  morphia. 

The  poison  may  in  general  be  detected  more  easily  in  the  matter 
vomited  during  life  (if  vomiting  should  have  occurred)  than  in 
the  contents  of  the  stomach  after  death.  It  was  thus  detected 
readily  in  the  form  of  aqueous  infusion,  in  a  case  in  which  the  con- 
tents of  the  stomach  had  been  ejected  about  seven  hours  after 
the  poison  had  been  swallowed.  (Med.  Gaz.  xxxvii.  p.  724.) 
Dr.  Skae  detected  traces  in  the  stomach  in  one  instance,  in 
which  probably  only  two  drachms  of  the  tincture  had  been 
taken. 

Various  processes  have  been  suggested  for  the  detection  of  opium 
in  organic  liquids,  but  before  resorting  to  any  of  these  it  is  desirable 
to  apply  trial  tests  to  the  suspected  liquid,  in  order  to  determine 
whether  any  meconic  acid  or  morphia  be  present  or  not.  The 
smell  of  opium  may  be  entirely  absent.  The  best  trial  tests  are 
nitric  acid  and  the  perchloride  of  iron.  These  will  produce  in  the 
infusion  or  liquid,  if  it  contain  opium,  the  changes  already  indi- 
cated. In  testing  for  meconic  acid,  it  is  advisable  to  dilute  the 
organic  liquid,  if  coloured,  with  a  sufficient  quantity  of  water  to 
render  the  production  of  a  change  of  colour  by  the  test  perceptible. 
In  respect  to  the  detection  of  the  meconate  of  morphia  in  a  sus- 
pected liquid,  it  is  proper  to  observe,  that  nitric  acid  will  indicate 
the  presence  of  morphia,  and  a  persalt  of  iron  the  presence  of 
meconic  acid,  in  infusions  containing  so  small  a  quantity  of  opium 
as  not  to  be  precipitated  by  the  acetate  of  lead. 

If  the  matter  is  solid,  it  should  be  cut  into  small  slices;  if  liquid, 
j    evaporated  in  a  water-bath  to  an  extract;  and  in  either  case,  di- 
I    gested  with  distilled  water  and  a  very  small  quantity  of  a  diluted 
acid  for  one  or  two  hours  at  a  gentle  heat.    Acetic,  oxalic,  tartaric, 
and  hydrochloric  acids,  have  been  employed  by  different  analysts. 
For  the  separation  of  meconic  acid,  acetic  acid  is  to  be  preferred. 
The  aqueous  acid  solution  should  be  filtered,  a  little  acetic  acid 
added,  and  then  treated  with  acetate  of  lead  until  there  is  no  further 
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precipitation.  The  liquid  should  be  boiled  and  filtered:  meconate 
of  lead  is  left  on  the  filter,  while  any  morphia  passes  through  under 
the  form  of  acetate.  The  surplus  acetate  of  lead  in  the  filtered 
liquid  (containing  the  morphia)  should  now  be  precipitated  by  a 
current  of  sulphuretted  hydrogen  gas, — the  sulphuret  of  lead  sepa- 
rated by  filtration,  and  the  liquid  evaporated  at  a  gentle  heat,  in 
a  water-bath,  to  an  extract,  so  that  any  sulphuretted  hydrogen 
may  he  entirely  expelled.  On  treating  this  extract  with  alcohol, 
the  acetate  of  morphia,  if  present  in  sufficient  quantity,  may  be 
dissolved  out  and  tested.  The  meconate  of  lead  left  on  the  filter 
may  be  decomposed  by  boiling  it  with  a  small  quantity  of  diluted 
sulphuric  acid;  and  in  the  filtered  liquid  (neutralized  if  neces- 
sary by  an  alkali)  the  meconic  acid  is  easily  detected  by  the 
iron-test.  This  analysis  requires  care  as  well  as  some  practice 
in  the  operator,  in  order  that  the  morphia  should  be  obtained  in 
a  sufficiently  pure  state  for  the  application  of  the  tests,  but  the 
quantity  present  in  the  liquid  may  really  be  too  small  for  separa- 
tion by  this  process. 

The  detection  of  meconic  acid  is  attended  with  less  difficulty. 
It  has  been  found  in  no  vegetable  substance  excepting  opium: 
hence,  before  pronouncing  this  drug  to  be  present,  the  presence 
of  this  acid  in  a  suspected  liquid  should  be  clearly  determined. 
It  has  been  erroneously  asserted  that  laburnum,  senna,  dandelion, 
cloves,  and  other  vegetables,  contained  principles  which  might  by 
their  reactions  be  mistaken  for  morphia  or  meconic  acid.  This, 
however,  is  not  the  case:  —  they  contain  no  meconic  acid,  and  no 
alkaloid  resembling  morphia. 

Various  modifications  of  the  process  above  described  have  been 
suggested.  Thus,  instead  of  evaporating  the  filtrate  containing 
the  morphia,  some  analysts  have  merely  concentrated  the  liquid 
and  added  ammonia  in  slight  excess.  A  whitish  or  coloured 
precipitate  falls  down  (morphia  and  narcotina).  If  much  coloured, 
it  should  be  dissolved  in  a  minimum  quantity  of  hot  water,  barely 
acidulated  with  hydrochloric  acid,  and  set  aside  to  crystallize. 
On  cooling  the  liquid,  prisms  of  hydrochlorate  of  morphia,  suffi- 
ciently pure  for  testing,  may  sometimes  be  procured.  If  no  crystals 
are  deposited,  the  liquid  should  be  still  further  concentrated,  either 
by  spontaneous  evaporation  or  in  a  water  bath.  If  again  no 
crystals  are  formed,  the  dissolved  alkaloids  may  be  precipitated 
by  adding  carbonate  of  potash  and  warming  the  liquid.  The 
precipitate  may  then  be  tested.  It  is  better  for  the  purposes  of 
testing  to  procure  a  small  quantity  of  morphia  in  a  pure  state, 
than  to  have  a  large  quantity  in  an  impure  state. 

Aurcotina  may  be  separated  from  the  ammoniacal  precipitate 
by  ether:  and  its  presence  may  be  known  by  the  blood-red  colour 
which  is  slowly  produced  on  the  addition  of  sulphuric  acid  and  a 
crystal  of  nitre. 

Instead  of  decomposing  the  precipitated  meconate  of  lead  by 
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sulphuric  acid,  some  analysts  have  found  it  preferable  to  diffuse 
the.  precipitate  in  water  and  then  decompose  it  by  a  current  of 
sulphuretted  hydrogen  gas,  the  surplus  gas  being  subsequently 
drawn  off  by  heating  the  liquid  in  a  water-bath. 

Merck  recommends,  for  the  detection  of  porphyroxine,  that  a 
solution  of  potash  should  be  added  to  the  concentrated  solution 
of  an  opiate  mixture,  and  the  alkaline  liquid  then  well  shaken 
with  pure  ether,  which  dissolves  and  separates  the  porphyroxine. 
If  a  piece  of  filtering  paper  be  dipped  in  the  ethereal  liquid 
several  times,  and  dried  between  each  dipping,  a  sufficient 
quantity  of  this  principle  may  be  fixed  in  the  paper  for  the  pur- 
pose of  testing.  The  paper  is  simply  moistened  in  hydrochloric 
acid,  and  held  in  the  vapour  of  boiling  water.  If  it  acquires  a 
reddish  colour  while  thus  exposed,  this  may  be  takeu  as  an 
indication  of  the  presence  of  porphyroxine. 

For  the  separation  from  organic  mixtures  of  morphia,  or  any 
of  its  salts,  e.  g.  the  acetate  or  sulphate,  very  diluted  hydro- 
chloric acid  (three  drops  of  strong  acid  to  one  ounce  of  water) 
may  be  used  for  the  first  aqueous  extract.  The  residue, 
evaporated  on  a  water-bath,  may  be  then  treated  with  hot 
alcohol,  and  the  morphia,  or  its  salt,  obtained  by  evaporation. 
If  the  presence  of  hydrochlorate  be  suspected,  then  the  water 
may  be  slightly  acidulated  with  sulphuric  or  acetic  acid.  In 
one  case  of  death  from  hydrochlorate  of  morphia  I  found  the 
poison  in  the  stomach  by  simply  employing  hot  alcohol.  Duflos 
advises  that  the  acid  liquid  (holding  the  morphia)  should  be 
neutralized  by  magnesia,  and  the  morphia  afterwards  separated 
by  alcohol  from  the  precipitate  thus  obtained;  but  if  hydrochloric 
acid  is  employed,  the  alcohol  will  dissolve  some  chloride  of  mag- 
nesium. 

Slav's  Process  M.  Stas,  a  Belgian  chemist,  has  recom- 
mended the  employment  of  ether  for  the  extraction  of  morphia 
in  organic  mixtures  containing  opium.  He  procures,  at  a 
temperature  not  exceeding  1GU°,  an  alcoholic  extract  of  the 
substance  requiring  examination,  mixing  with  it  a  small  quan- 
tity of  oxalic  or  tartaric  acid  for  the  purpose  of  rendering  the 
alkaloid  soluble.  The  acid  extract  is  filtered,  and  the  residue 
exhausted  with  strong  spirit.  This  is  concentrated  in  vacuo  by 
the  aid  of  sulphuric  acid,  or  at  a  temperature  not  exceeding 
100°.  The  liquid  is  filtered  through  a  wet  filter,  to  separate  any 
fatty  matters  dissolved  by  the  spirit ;  and  is  again  evaporated  in 
vacuo  nearly  to  dryness.  The  residue  is  now  exhausted  with  abso- 
lute alcohol,this  alcoholic  liquid  is  evaporated,  and  the  acid  residue 
dissolved  in  a  minimum  of  distilled  water.  To  this  acid  aqueous 
solution,— finely  powdered  and  pure  bicarbonate  of  soda  or  pot- 
ash is  cautiously  added,  until  there  is  no  longer  effervescence 
and  the  liquid  is  neutralized.  It  is  then  shaken  in  a  tube  with 
from  four  to  Biz  times  its  volume  of  pure  rectified  ether.  The 
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stratum  of  ether  which  floats  on  the  liquid  is  subsequently- 
poured  off  and  evaporated,  —  when  crystals  of  the  alkaloid,  if 
present  in  sufficient  quantity,  may  be  obtained.  In  reference  to 
this  process  I  can  corroborate  the  statement  of  Otto,  that  it  is 
not  satisfactory  for  the  detection  of  morphia,  in  consequence  of 
the  great  insolubility  of  this  alkaloid  in  ether.  It  has  been  sug- 
gested by  Polstorff  that  the  ether  must  be  added  immediately 
after  the  alkaline  carbonate,  and  the  supernatant  liquid  poured 
off  as  quickly  as  possible.  If  the  morphia  is  once  separated  in 
a  crystalline  state,  as  a  result  of  the  addition  of  the  carbonate  of 
soda,  before  the  ether  is  added  to  the  liquid,  the  morphia  is  not 
dissolved  by  the  ether,  or  only  in  traces.  This  is,  therefore,  as 
we  have  found  it  in  practice,  a  process  of  considerable  uncer- 
tainty. The  quantity  of  morphia  removed  by  the  ether  is  small — 
the  larger  proportion  is  retained  by  the  alkaline  liquid.  Poellnitz 
has  suggested  that  the  addition  of  a  small  quantity  of  alcohol  to 
the  ether  improves  its  solvent  powers.  Morphia  is  quite  soluble 
in  pure  soda  or  potash,  and  ether  cannot  extract  it  from  these 
alkaline  solutions. 

It  will  be  perceived  that  Stas's  process  fails  in  one  important 
point.  It  makes  no  provision  for  the  detection  of  meconic  acid: 
but  the  presence  of  this  acid  must  be  determined  before  we  can 
infer  that  opium  was  present  in  the  substance  examined.  If 
morphia  alone  be  found,  this  may  be  ascribed  to  the  presence  of 
that  alkaloid  or  of  one  of  its  salts. 

Whatever  process  may  be  adopted  for  the  extraction  of  mor- 
phia, either  from  the  contents  of  the  stomach  or  from  an  organic 
liquid,  it  is  proper  to  bear  in  mind  that  the  liquid  should  not  be  too 
strongly  acidulated,  and  that  it  should  not  be  heated  above  the  tem- 
perature of  a  water-bath.  I  have  found  that  there  was  no  carbon- 
ization or  destruction  of  morphia  by  evaporating  a  liquid  to  dry- 
ness, and  keeping  it  in  a  dry  state  over  a  water-bath  when  the 
proportion  of  hydrochloric  acid  was  not  greater  than  from  three  to 
six  drops  to  an  ounce  of  water,  while  this  proportion  of  acid  formed 
a  perfect  solvent  for  morphia.  In  some  recent  experiments,  I  have 
substituted  phosphoric  acid  as  a  solvent  in  the  proportion  of  from 
six  to  ten  drops  of  the  strong  acid  to  an  ounce  of  distilled  water. 
There  is  in  this  case  no  carbonization  by  concentration  at  a  water- 
bath  heat.  In  employing  this  acid,  lime  water  may  be  used  for 
neutralization  :  —  phosphate  of  lime  and  morphia  are  thrown 
down  :  the  morphia  may  be  removed  by  alcohol,  and  on  evapo- 
ration digested  in  weak  hydrochloric  acid  and  obtained  as  crys- 
tallized hydrochlorate  for  testing.  Having  precipitated  a  solu- 
tion of  phosphate  of  morphia  by  lime,  I  found  that  ether,  added 
in  an  equal  volume  to  the  liquid,  barely  removed  a  trace  of  the 
alkaloid  discoverable  by  nitric  acid,  while  on  testing  the  watery 
liquid  with  the  precipitate  the  phosphate  of  lime  was  dissolved, 
and  the  liquid,  by  the  colour  produced,  indicated  the  presence  of 
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the  greater  proportion  of  the  morphia.  Chloroform  and  benzole 
cannot  be  substituted  for  ether,  as  these  exert  but  little  solvent 
action  on  morphia. 

From  the  small  proportion  of  morphia  and  meconic  acid  con- 
tained in  opium,  it  is  obvious  that  unless  the  soluble  matter  of 
several  grains  of  opium  be  present,  it  will  not  be  easy  to  separate 
any  morphia  or  meconic  acid  from  an  organic  liquid.  If  the 
quantity  of  opium  be  less  than  half  a  grain,  acetate  of  lead 
will  not  precipitate  any  perceptible  quantity  of  meconate  of  lead, 
and  it  would  require  from  one  quarter  to  half  a  grain  of  dry 
meconate  of  lead  to  procure  good  evidence  of  the  presence  of 
meconic  acid.  When  the  quantity  of  meconate  of  lead  is  small, 
it  should  be  placed  in  a  watch-glass,  covered  with  a  few  drops  of 
diluted  sulphuric  acid,  and  gently  warmed.  Having  allowed 
time  for  the  subsidence  of  sulphate  of  lead,  the  persalt  of  iron 
may  be  added,  and  the  change  of  colour  noticed. 

In  some  experiments  with  powdered  opium,  it  was  found  that 
the  soluble  part  of  one  tenth  of  a  grain  in  one  drachm  of  water, 
was  clearly  affected  by  nitric  acid  ;  but  when  mixed  with  one 
ounce  of  water  it  was  not.  In  the  last  case,  however,  meconic 
acid  was  distinctly  indicated  by  the  action  of  a  persalt  of  iron  ; 
but  the  tenth  of  a  grain  of  opium  in  an  ounce  of  water,  gave 
with  acetate  of  lead,  no  precipitate  of  meconate  of  lead,  and  the 
same  quantity  in  one  drachm  of  water,  gave  only  a  faint  pre- 
cipitate which  would  scarcely  admit  of  being  collected.  The 
meconic  acid  may  be  easily  determined  to  be  present  by  the  iron 
test,  in  a  liquid  containing  only  one  grain  of  opium  if  not  too  much 
diluted  :  but  it  would  be  difficult  in  most  cases  to  obtain  so  small 
a  quantity  of  precipitate  as  this  would  yield,  in  a  state  to  allow 
of  the  separation  of  the  meconic  acid.  So  nitric  acid  might  in- 
dicate morphia,  when  the  quantity  of  opium  in  a  liquid  amounted 
to  one  grain  or  less,  in  which  case  the  proportion  of  morphia  might 
vary  from  one-fourteenth  to  one-twentieth  part  of  a  grain.  This 
would  not  admit  of  easy  separation  :  hence  unless  we  obtain  a 
tolerably  free  precipitate*  of  meconate  of  lead,  insoluble  in  acetic 
acid,  it  will  not  be  in  our  power  to  obtain  the  morphia  and  me- 
conic acid  separately.  On  the  whole,  it  is  obvious  that  the  tests 
for  opium  and  the  processes  for  separating  its  poisonous  salt  from 
organic  liquids  are  far  inferior  in  delicacy  and  certainty  to  those 
employed  for  mineral  as  well  as  some  vegetable  poisons. 

As  there  is  no  medicine  so  frequently  prescribed  as  opium  in 
ordinary  disease,  an  analyst  must  remember  that  the  discovery 
of  a  small  quantity  in  the  stomach  is  not  sufficient  to  establish 
the  fact  of  poisoning.  It  may  be  the  residuary  quantity  of  an 
opiate  medicine  lawfully  prescribed  for  the  deceased. 

Objections  to  the  processes  for  opium  in  organic  liquids.  —  It  need 
hardly  be  observed  that  the  tests  for  morphia  should  not  be  ap- 
plied to  liquids  which  contain  organic  matter.    A  decoction  of 
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mustard-seed  produces  with  two  of  the  tests —  the  nitric  and  iodic 
acids — changes  similar  to  those  produced  by  morphia;  while  with 
a  persalt  of  iron  it  produces  a  red  colour  resembling  that  caused 
by  meconic  acid.  An  infusion  or  decoction  of  nux  vomica  is 
reddened  by  nitric  acid,  and  there  are  many  common  vegetable 
infusions  and  decoctions  (pimento,  cloves,  senna,  &c.)  which 
acquire  a  red  or  orange  red  colour  when  nitric  acid  is  added  to 
them.  Again  the  persalts  of  iron  give  a  blueish  colour  with  tea, 
beer,  and  numerous  organic  liquids  containing  gallic  or  tannic 
acid.  Iodic  acid  is  decomposed  by  a  still  larger  number  of  sub- 
stances, including  putrescent  animal  or  vegetable  matter,  and  all 
deoxidizing  agents.  Owing  to  an  undue  reliance  upon  these 
tests,  as  applied  to  organic  liquids,  some  serious  mistakes  have 
been  already  made.  MM.  Ruspini  and  Cogrossi  found  that  a 
decoction  of  the  intestines  of  a  calf,  although  no  morphia  was 
present,  acted  on  iodic  acid  like  a  solution  of  morphia  (Orfila, 
Toxicologic,  vol.  ii,  p.  232.).  In  another  case  morphia  was  pro- 
nounced to  be  present  in  urine  by  reason  of  the  action  of  the 
extract  of  this  liquid  on  iodic  acid.  The  effect  was  found  to  be  due 
to  the  presence  of  uric  acid  or  urate  of  ammonia.  In  a  recent  case 
of  sudden  death  from  apoplexy,  an  undue  reliance  on  the  colour 
produced  by  nitric  acid,  in  an  organic  liquid,  led  to  a  serious 
error.  Mr.  Davey  of  Romford  first  called  the  attention  of  the 
profession  to  this  case.  A  decoction  of  the  contents  of  the 
stomach  of  a  female  was  treated  with  nitric  acid, — a  red  colour, 
resembling  that  produced  by  morphia  resulted,  no  morphia  was 
separated,  and  no  meconic  acid  was  found  or  even  looked  for. 
Upon  this  questionable  result,  Dr.  Letheby,  who  made  the  analy- 
sis, deposed  at  the  inquest,  held  in  July  1857,  that  he  had 
found  in  the  stomach  "distinct  traces  of  morphia,"  —  that  the 
quantity  which  he  detected  was  about  one  tenth  of  a  grain,  and 
that  this  was  equivalent  to  one  grain  of  opium.  Although  not  a 
fatal  dose,  he  accounted  for  the  deficiency  by  absorption,  &c,  and 
he  ended  by  referring  the  cause  of  death  to  narcotic  poison  !  The 
facts  which  subsequently  transpired,  showed  that  there  could  not 
have  been  any  morphia  or  opium  present  in  the  stomach,  that  the 
poison  had  no  existence,  and  that  the  woman  had  died  from 
natural  causes.  A  futile  attempt  was  made  to  cover  this  grave 
mistake  by  the  assertion  that  some  unknown  substance  resembling 
opium  "in  several  of  its  reactions,"  had  in  some  mode  or  other 
found  its  way  into  the  mixture !  The  tests  for  morphia  were 
therefore  charged  with  being  open  to  some  unknown  additional 
fallacy,  when  in  reality  they  had  been  used  in  an  improper  man- 
ner, and  an  incorrect  inference  drawn  from  the  results.  Such 
mistakes  must  always  occur  to  the  damage  of  scientific  evidence 
generally,  when  an  undue  reliance  is  placed  upon  the  action  of 
a  single  test  on  an  unknown  organic  liquid.  Unless  morphia  or 
meconic  acid,  or  both,  have  been  separated  and  obtained  from  the 


FALLACIES  IN  CHEMICAL  EVIDENCE. 


633 


suspected  liquid,  no  man  is  justified  in  swearing  that  opium  is 
present  in  a  well-marked  quantity,  and  still  less  that  it  has  been 
the  cause  of  death  !  The  correspondence  of  Mr.  Davey  and  Dr. 
Letheby  on  this  subject  conveys  an  important  lesson  to  medical 
witnesses,  and  especially  to  "  experts  "  in  the  chemical  branch  of 
medical  jurisprudence.  (See  Med.  Times,  and  Gazette,  1857  ; 
Aug.  29,  p.  229  ;  Oct,  17,  p.  407  ;  Nov.  28,  p.  560  ;  Dec.  19, 
p.  641 ;  and  Dec.  26,  pp.  663,  and  673.  Also  Guy's  Hospital  Re- 
ports, Oct.  1857,  p.  496.)  It  was  fortunate  in  the  above  case, 
that  some  of  the  medicine  taken  by  the  deceased,  shortly  before 
her  death,  remained  ;  and  the  mistake  in  the  chemical  analysis  of 
the  contents  of  the  stomach  could  be  thereby  clearly  demonstrated. 
Supposing  that  none  of  this  medicine  could  have  been  obtained 
—  as  the  husband  had  administered  a  dose  of  it  to  his  wife  shortly 
before  her  death  —  he  might  have  been  charged  with  murder,  or 
the  druggist  who  compounded  it,—  with  manslaughter !  The 
apoplectic  symptoms  under  which  the  woman  died,  resembled 
those  of  poisoning  by  opium,  and  this  fact,  with  the  oath  of  the 
analytical  chemist  as  to  the  positive  discovery  of  a  grain  of  opium 
in  the  stomach,  might  have  led  to  a  conviction  ! 

In  the  case  of  Major  Forester  (p.  595),  on  whose  body  an 
inquest  was  held  in  1852,  (Legal  Examiner,  Oct,  9,  1852,)  an 
"analytical  chemist"  who  gave  evidence,  deposed  to  the  presence 
of  morphia  in  the  rectum  of  the  deceased,  as  well  as  in  the  urine 
and  the  blood,  on  the  ground  chiefly  that  sulphuric  acid,  and 
bichromate  of  potash  produced  a  green  colour  !  He  appears  to 
have  been  utterly  ignorant  that  sugar  and  a  large  number  of 
organic  substances  will  produce  a  similar  colour  by  setting  free 
oxide  of  chromium  when  mixed  with  sulphuric  acid  and  bichro- 
mate of  potash  ;  and  on  this  fallacious  mode  of  testing,  he  confi- 
dently swore  that  he  found  the  two-thousandth  part  of  a  grain  of 
morphia  in  the  blood  ! 

It  is  a  remarkable  fact  that  common  saliva  contains  a  sub- 
stance which,  like  morphia,  decomposes  iodic  acid  (and  produces 
a  blue  colour  with  a  solution  of  starch),  while  at  the  same  time 
it  gives  a  deep  red  colour  resembling  that  produced  by  a  persalt 
of  iron  in  meconic  acid.  This  is  owing  to  the  presence  of  an 
alkaline  sulpho-cyanide.  This  source  of  error  was  first  brought 
to  the  knowledge  of  the  profession  by  the  evidence  given  at  a 
trial  in  Edinburgh  (Case  of  Stewart,  1829),  in  which  the  late 
Dr.  Ure  was  cross-examined  for  the  accused.  The  means  of 
obviating  this  error  have  been  elsewhere  stated  (see  p.  624). 

Absorbed  morphia  in  the  tissues,  blood,  and  secretions.  — Therejs 
no  doubt  that  morphia  is  absorbed  aud  eliminated  (see  p.  67), 
and  according  to  some  chemists  it  remains  for  a  certain  time 
deposited  in  the  soft  organs  from  which  it  may  be  separated.  Dr. 
Vassal  thinks,  and  it  is  not  improbable,  that  morphia,  on  becoming 
absorbed,  may  undergo  some  chemical  or  physical  change,  so 
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asto  be  no  longer  separable  from  the  blood,  secretions,  or  tissues,  in 
a  crystallizable  state.  (Vassal,  Considerations  Medico-Chimiques, 
&c.  p.  97.)  This  opinion  is  partly  confirmed  by  the  observations  of 
Elandin.  According  to  this  experimentalist,  the  poisonous  salt  of 
morphia  is  partly  changed  and  neutralized  in  contact  with  the 
living  animal  fluids,  but,  according  to  the  dose,  traces  of  it  may  be 
still  found  either  in  the  alimentary  canal  or  in  the  circulation.  He 
states  that  he  has  thus  detected  it  in  the  fasces,  urine,  and  the  tis- 
sues of  the  soft  organs  ;  and  he  holds  the  opinion  that  that  portion 
of  the  poison  which  kills,  remains  as  such  in  the  organs,  and  that 
it  is  in  the  power  of  chemistry  to  separate  it.  Admitting  that  M. 
Flandin's  views  are  confirmed  by  the  researches  of  others,  it  is 
obvious  that  the  conditions  required  for  the  detection  of  this 
poison  in  the  tissues  or  liquids,  can  rarely  exist.  When  given 
in  small  doses  and  it  proves  fatal,  it  will  be  difficult  to  detect  it 
in  the  soft  organs  by  any  chemical  processes  at  present  known. 
When  so  much  of  the  poison  has  been  taken  as  to  be  more  than 
sufficient  to  destroy  life,  and  a  portion  of  this  surplus  quantity 
remains  in  the  stomach  or  intestines,  the  analyst  may  have  the 
hope  of  detecting  it,  but  so  far  as  I  know,  it  has  never  been 
clearly  or  unequivocally  separated  from  the  liver  or  other  organs 
by  any  English  chemist  of  repute.  M.  Stas  states  that  in  a  case 
of  poisoning  at  Bruges  in  1845,  he  detected  morphia  (free  and 
absorbed)  in  "all  the  organs"  of  the  deceased  after  the  body  had 
been  buried  thirteen  months.  Again  in  1847  he  detected 
morphia  in  "the  organs"  of  a  man  named  Bureau,  who  had 
died  from  the  effects  of  arsenic.  (Flandin  des  Poisons,  ii.  133.) 
Neither  the  quantity  detected,  the  process  pursued,  nor  the 
organs  in  which  the  morphia  was  actually  found,  are  described 
in  detail,  and  with  respect  to  the  last  case,  the  terms  used  are  so 
vague  that  the  statement  may  simply  refer  to  the  discovery  of 
morphia  in  the  stomach  and  bowels. 

The  process  for  detecting  morphia  in  the  liver,  would  not 
differ  from  that  adopted  for  the  stomach  and  organic  liquids. 
The  organ  should  be  sliced  in  small  pieces,  and  hydrochloric  or 
phosphoric  acid  in  water  used  as  the  solvent  (p.  630).  I  have 
examined  the  livers  and  tissues  in  several  cases,  in  which  opium 
had  been  taken,  and  although  a  liquid  or  a  residue  has  been 
obtained,  which  had  a  bitter  taste,  which  was  reddened  by  nitric 
acid,  —  which  decomposed  iodic  acid,  and  was  turned  green  by 
bichromate  of  potash  and  sulphuric  acid,  still  no  alkaloid  could 
be  procured  :  and  one  or  more  reactions  similar  to  those  above- 
mentioned  may  be  obtained  by  an  analysis  of  the  livers  of 
persons  who  have  not  taken  opium  or  morphia.  Either  morphia 
may  not  be  permanently  deposited  in  the  organs  or  it  may  be 
changed  in  its  chemical  properties  before  it  reaches  them  (p.  81). 

Quantitative  analysis.  —  There  are  no  satisfactory  means  of 
determining  the  quantity  of  opium  present  in  a  suspected  liquid. 
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Dr.  Ure  has  recommended  that  we  should  rely  upon  the  depth 
of  colour  produced  on  the  addition  of  sesquichloride  of  iron  to 
the  liquid,  —  considering  that  the  intensity  of  the  red  colour  will 
indicate  the  presence  of  a  large  quantity  of  meconic  acid,  and 
consequently  of  meconate  of  morphia.  The  analyses  of  Mulder 
have  shown  that  this  method  is  not  accurate. — The  meconic  acid 
does  not  bear  any  constant  proportion  to  the  morphia  in  opium. 
The  only  plan  is  to  extract  the  morphia  and  weigh  it. 

Proportion  of  opium  in  opiate  preparations. — Confection  of 
opium  contains  one  grain  of  opium  in  thirty-six  grains.  The 
dose  for  an  adult  is  from  ten  to  thirty  grains.  Compound  soap 
pill. — Five  grains  contain  one  grain  of  opium.  Dose  three  to 
ten  grains.  Compound  pills  of  storax.  —  The  strength  and  dose 
are  the  same  as  in  the  compound  soap  pill.  Compound  chalk 
powder  with  opium. — Forty  grains  contain  one  of  opium.  Dose 
five  to  thirty  grains.  Compound  powder  of  kino.  —  Twenty 
grains  contain  one  of  opium.  Dose  five  to  twenty  grains. 
Extract  of  opium. — Dose  one  quarter  of  a  grain  to  three  or  four 
grains.  Wine  of  opium.  —  This  is  said  to  have  the  same  strength 
as  the  tincture,  i.  e.  one  grain  of  opium  in  twelve  or  nineteen  drops. 
Dose  ten  drops  to  one  drachm.  External  applications.  — Liniment 
of  opium  contains  one  drachm  of  tincture  in  one  ounce  and  a 
half.  Enema  of  opium  contains  thirty  drops  of  the  tincture  in 
four  ounces.    (For  Tincture  of  opium  see  p,  586.) 


CHAPTER  36. 

PRUSSIC    ACID  —  EFFECTS    OF    THE    VAPOUR  —  SYMPTOMS  — 
PRUSSIC    ACID    AS  A  LIQUID  —  TASTE    AND    ODOUR    OF  THE 

POISON  —  PERIOD    AT    WHICH    SYMPTOMS    COMMENCE  LOSS 

OF  CONSCIOUSNESS  AND  VOLITION  —  EFFECTS  CONTRASTED 
WITH  THOSE  OF  OPIUM  —  CHRONIC  POISONING  —  ACCUMU- 
LATIVE PROPERTIES  —  EXTERNAL  APPLICATION  APPEAR- 
ANCES AFTER  DEATH  —  LOSS  OF  ODOUR  IN  THE  DEAD  BODY 
 FATAL  DOSE  TREATMENT. 

General  Remarks.— Hydrocyanic  or  Prussic  Acid,  owing  to 
its  rapid  and  unerring  effects  when  taken  even  in  comparatively 
small  doses,  is  one  of  the  most  formidable  poisons  with  which 
we  are  acquainted.  The  pure  or  anhydrous  acid  requires  no 
notice  here  ;  since  it  is  not  likely  to  be  met  with  out  of  a  chemi- 
cal laboratory.  The  common  acid  is  a  mixture  of  this  pure  acid 
with  water,  and  sometimes  with  alcohol.  As  it  is  sold  in  shops, 
it  varies  considerably  in  strength.  I  have  found  different  speci- 
mens to  contain  from  1  -3  to  6*5  per  cent,  of  the  strong  acid  ;  but 
two  varieties  are  now  commonly  met  with — 1.  The  Prussic  acid 
of  the  London  pharmacopoeia,  containing  about  two  per  cent. 
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(Phillips.)  2.  Scheele's  acid,  containing  from  four  to  five  per 
cent.  In  a  case  of  poisoning  which  I  was  required  to  investigate 
in  July,  1847,  the  acid  which  was  sold  for  Scheele's  was  found 
to  contain  only  two  per  cent.!  (Med.  Gaz.  xl.  171.)  In  another 
instance  there  was  the  same  deficiency  of  strength.  In  recently 
examining  a  sample  supplied  by  a  druggist  as  of  genuine 
strength,  and  with  printed  precautions  as  to  the  dose,  I  found  it 
to  contain  only  3*2  per  cent  of  anhydrous  acid.  The  pharma- 
copceial  acid  is  found  to  vary  from  one  and  a  half  to  two  per 
cent.  These  facts  are  of  importance  in  reference  to  fatal  doses, 
and  the  identity  of  an  acid  which  is  alleged  to  have  caused  death. 
In  short,  there  is  no  certainty  respecting  the  strength  of  any  two 
specimens  sold  as  the  pharmacopceial  or  Scheele's  acid,  a  subject 
which  requires  the  serious  consideration  of  medical  practitioners 
who  prescribe  it.  The  medicinal  dose  of  Scheele's  acid  is  from  a 
minim  to  two  minims, — of  the  London  pharmacopceial  acid,  from 
three  to  five  minims  gradually  increased.  The  price  at  which 
the  acid  is  sold  to  the  public  is  about  two  shillings  an  ounce.  On 
the  continent,  the  acid  is  met  with  of  a  strength  rising  as  high  as 
from  ten  to  twenty-five  per  cent.  The  following  should  be  the 
per-centage  strength  in  anhydrous  acid  of  the  different  varieties 
of  this  acid,  British  and  foreign,  in  aqueous  solution.  Acid  of 
Schroder  (acid  of  the  Prussian  pharmacopoeia),  1 : — Dublin 
pharmacopoeia,  1*6  to  2*82  (Donovan): — London  and  United 
States  pharmacopoeia,  2: — Gobel,  2-5:  —  Edinburgh  pharmaco- 
pceia,3-2: — Vauquelin  andGiese,  3-3:— Scheele,  4  to  5:— Ittner, 
10: — Kobiquet,  50.  Among  the  alcoholic  solutions  of  the  acid, — 
Schrader,  1-5: — Bavarian  pharmacopoeia,  4: — Duflos,  9: — Pfaff, 
10: — Keller,  25  per  cent,  j 

Poisoning  by  prussic  acid  is  frequently  the  result  of  suicide  or 
accident.  In  1837-8  there  were  twenty-seven  cases  of  poisoning 
by  this  liquid,  nearly  all  of  which  were  the  result  of  suicide. 
Of  late  years  it  has,  however,  acquired  a  fatal  celebrity  as  a 
means  of  murder  !  Several  murders  have  been  perpetrated  and 
several  attempted  by  this  poison.  Among  the  more  recent  cases, 
(Beg.  v.  Bell,  York  Lent  Ass.  1857,)  the  prussic  acid  was  mixed 
with  and  sent  in  a  bottle  of  sherry  to  the  prosecutor! 

Prussic  acid  vapour. — The  vapour  of  anhydrous  prussic  acid, 
if  respired,  would  prove  almost  instantaneously  mortal.  Even 
the  vapour  of  the  diluted  acid  accidentally  respired  may  occasion 
serious  symptoms.  A  medical  practitioner  while  showing  to 
some  friends  the  effects  of  Scheele's  prussic  acid  on  an  animal, 
accidentally  allowed  a  quantity  of  the  acid  to  fall  upon  the  dress 
of  a  lady  who  was  standing  before  a  fire.  The  poison  was 
rapidly  evaporated,  and  the  lady  was  immediately  seized  with 
dizziness,  stupor,  inability  to  stand,  and  faintness.  The  pulse 
was  feeble  and  irregular.  Brandy  was  administered,  cold  affu- 
sion employed,  and  the  patient  was  exposed  to  a  free  current  of 
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air.  In  ten  minutes  the  pulse  began  to  improve,  and  with  the 
exception  of  trembling  in  the  limbs,  the  unpleasant  symptoms 
disappeared.  I  have  known  headache  and  giddiness  produced 
by  the  vapour  from  the  small  quantities  used  in  ordinary  chem- 
ical experiments.  Some  caution  is  required  even  in  smelling 
a  bottle  containing  a  strong  specimen  of  this  acid.  Chemical  ex- 
periments show  that  this  poison  is  always  in  the  act  of  escaping 
from  liquids  which  contain  it;  and  the  quantity  evolved  and 
diffused  depends  on  temperature  and  the  surface  exposed  to  air. 

I  am  not  aware  that  there  is  any  well-authenticated  case  of 
death  having  been  caused  by  the  vapour.  The  celebrated  Scheele 
died  suddenly  while  making  his  researches  on  this  poison,  and  it 
is  alleged  that  he  was  killed  by  breathing  the  vapour  of  the 
diluted  acid.  In  October  1847,  a  question  arose  at  an  inquest 
in  this  metropolis,  whether  the  vapour  of  Scheele's  acid  had 
caused  death.  The  deceased  entered  a  druggist's  shop,  and 
requested  to  be  shown  a  bottle  of  Scheele's  prussic  acid.  He 
suddenly  attempted  to  snatch  the  bottle  from  the  hand  of  the 
assistant :  a  struggle  ensued,  during  which  a  portion  of  the  acid 
was  spilled  over  the  deceased's  face,  and  over  the  coat  of  the 
assistant.  The  deceased  ran  into  a  neighbouring  shop,  and  died 
in  about  a  quarter  of  an  hour.  At  the  inquest  it  was  alleged 
that  death  had  been  caused  by  the  vapour,  owing  to  the  acid 
having  been  spilled  over  the  deceased's  face.  Of  this,  however, 
there  was  no  proof,  as  the  body  was  not  inspected  for  the  inquest! 
It  is  most  probable  that  the  deceased  had  swallowed  a  sufficient 
quantity  of  the  acid  to  cause  death. 

Dr.  Kegnauld  has  reported  a  case  in  which  a  student  nearly 
lost  his  life  by  respiring  the  vapour  of  prussic  acid,  as  it  escaped 
from  a  flask  in  which  he  was  preparing  the  poison.  He  lay  in  a 
perfectly  insensible  state  for  many  hours.  There  was  slight 
lividity  of  the  face,  the  eyelids  were  closed,  and  the  pupils  were 
widely  dilated :  the  breathing  was  difficult,  and  took  place  at 
intervals.  The  limbs  were  cold  and  the  pulse  was  barely  percep- 
tible. The  muscles  of  the  arms  and  legs  were  firmly  contracted, 
but  there  were  no  tetanic  convulsions.  The  patient  was  in  a  state 
of  complete  coma,  and  could  not  be  roused.  After  some  hours, 
recovery  took  place,  but  the  patient  suffered  from  headache  and 
other  symptoms.  (Ann.  d'Hyg.  1852,  i.  455.)  From  these  facts 
there  is  no  doubt  that  the  concentrated  vapour  would  speedily 
destroy  life. 

Dr.  Chanet  has  directed  attention  to  the  effects  slowly  pro- 
duced  by  prussic  acid  vapour,  upon  those  who  breathe  it  when  dif- 
fused in  a  very  diluted  state.  The  process  of  galvanic  gilding 
and  silvering  is  now  very  common.  Cyanide  of  potassium  is 
used  as  a  solvent  for  the  metals,  and  as  the  solution  is  freely  ex- 
posed to  the  air,  prussic  acid  is  always  passing  off  in  vapour  from 
its  surface.    The  evolution  of  the  vapour  is  aided  by  warmth,  and 


638 


PttUSSIC  ACID.  SYMPTOMS. 


its  noxious  effects  are  aggravated  by  the  closeness  and  want  of 
ventilation  in  the  rooms  in  which  the  process  is  carried  on.  The 
whole  manufactory  is  perceptibly  infected  with  the  odour,  and 
the  workmen  are  thus  compelled  to  breathe  a  poisonous  atmo- 
sphere for  many  hours  together.  Dr.  Chanet  satisfied  himself 
respecting  the  diffusion  of  the  acid,  by  placing  above  the  cyanide- 
bath,  a  watch-glass  containing  a  solution  of  nitrate  of  silver.  A 
white  film  of  cyanide  of  silver  was  immediately  produced  on  the 
surface.  Some  of  the  men  are  speedily  obliged  to  abandon  the 
work,  from  the  feeling  of  illness  produced.  The  symptoms  among 
those  who  remain  for  a  long  time  exposed  to  the  vapour  are: — 
dull  headache,  accompanied  by  shooting  pains  in  the  forehead, 
noises  in  the  ears,  giddiness,  dizziness,  and  other  effects  indicative 
of  cerebral  congestion.  Then  follow  difficult  respiration,  pain  in 
the  region  of  the  heart,  sense  of  suffocation,  constriction  in  the 
throat  and  palpitation,  with  alternate  fits  of  wakefulness  and 
somnolency.  (Gazette  des  Hopitaux,  24  Juillet,  1847.)  In 
trying  some  experiments  on  galvanic  gilding,  a  few  years  since, 
I  found  that  the  evolution  of  the  prussic  acid  vapour  was  so 
manifest  that  nitrate  of  silver  was  whitened  when  exposed  in  the 
apartment  at  some  distance,  and  the  whole  apparatus  was  there- 
fore kept  covered  over. 

From  the  researches  of  M.  Gaultier  de  Claubry,  it  would  appear 
that  prussic  acid  is  evolved  in  vapour  to  a  dangerous  extent  in 
other  manufactures.  Some  years  ago  a  patent  was  taken  out  in 
France  for  the  purpose  of  recovering  the  alcohol  left  in  the  resi- 
due of  the  preparation  of  the  fulminate  of  mercury.  Nitric  acid 
and  alcohol  are  here  employed;  and  in  addition  to  formic  acid 
and  hyponitrous  ether,  prussic  acid  is  a  product.  The  propor- 
tion varies  according  to  the  degree  of  concentration  of  the  liquids, 
but  it  is  sometimes  considerable.  In  saturating  the  residuary 
liquid  with  chalk,  prussic  acid  escapes  in  vapour,  but  the  odour 
is  in  great  part  concealed  by  that  of  the  ether.  In  distilling  the 
liquid,  prussic  acid  was  abundantly  obtained.  On  one  occasion, 
the  workman  who  stirred  the  chalk  into  the  liquid,  suddenly  felt 
a  severe  pain  in  the  head,  his  strength  immediately  failed  him, 
and  he  fell  down  in  a  state  of  unconsciousness  ;  a  man  who  went 
to  assist  him  was  similarly  affected.  The  experiment  was  per- 
formed in  the  presence  of  M.  de  Claubry,  and  he  satisfied  himself 
that  these  effects  were  due  to  prussic  acid  vapour,  the  odour  of 
which  was  distinctly  recognized.  From  only  one  drop  of  a  por- 
tion of  liquid  distilled  by  himself,  M.  de  Claubry  suffered  under 
the  most  alarming  symptoms,  from  which  he  recovered  after  some 
hours.  (Ann.  d'Hyg.  1839,  ii.  350.)  The  free  and  incautious 
use  of  the  solution  of  cyanide  of  potassium  in  photography  is  at- 
tended with  similar  results. 

Symptoms. — Prussic  acid  as  a  liquid. —  When  a  large  dose 
has  been  taken,  as  from  half  an  ounce  to  an  ounce  of  Scheele's 
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acid,  the  symptoms  may  commence  during  the  act  of  swallowing 
or  within  a  few  seconds.  It  is  rare  that  their  appearance  is  delayed 
beyond  one  or  two  minutes.  When  the  patient  has  been  seen  at  this 
period,  he  has  been  perfectly  insensible,  the  eyes  fixed,  prominent 
and  glistening,  the  pupils  dilated  and  unaffected  by  light,  the  limbs 
flaccid,  the  jaws  fixed,  frothing  at  the  mouth,  the  skin  cold  and 
covered  with  a  clammy  perspiration  ;  there  is  convulsive  respira- 
tion at  long  intervals,  and  the  patient  appears  dead  in  the  inter- 
mediate time ;  the  pulse  is  imperceptible ;  and  involuntary 
evacuations  are  occasionally  passed.  The  respiration  is  slow, 
deep,  gasping,  and  sometimes  heaving,  sobbing,  or  convulsive. 
The  following  case  presents  a  fair  example  of  the  effects  of  this 
poison  in  a  large  and  fatal  dose.  A  medical  man  swallowed 
seven  drachms  of  the  common  prussic  acid.  He  survived  about 
four  or  five  minutes,  but  was  quite  insensible  when  discovered, 
i.  e.  about  two  minutes  after  he  had  taken  the  poison.  He  was 
found  lying  on  the  floor,  senseless, — there  were  no  convulsions 
of  the  limbs  or  trunk,  but  a  faint  flickering  motion  was  observed 
about  the  muscles  of  the  lips.  The  process  of  respiration  appeared 
to  cease  entirely  for  some  seconds:  —  it  was  then  performed 
in  convulsive  fits,  and  the  act  of  expiration  was  remarkably 
deep,  and  lasted  for  a  long  time.  The  deceased  swallowed  the 
poison  in  the  act  of  ascending  the  stairs  of  his  house.  Simon 
mentions  a  case  in  which  an  ounce  was  taken,  and  the  symptoms 
were  of  a  similar  kind.  There  was  besides,  coldness  of  the  hands 
and  feet,  and  no  pulse  could  be  felt.  In  such  cases,  i.  e.  where 
the  dose  is  large,  the  breath  commonly  exhales  a  strong  odour  of 
the  acid,  which  may  be  perceptible  in  the  apartment.  Convulsions 
of  the  limbs  and  trunk,  with  spasmodic  closure  of  the  jaws,  are 
usually  met  with  among  the  symptoms  ;  the  finger  nails  have 
been  found  of  a  livid  colour,  and  the  hands  firmly  clenched. 
The  breathing  is  generally  convulsive,  but  when  the  coma  or 
insensibility  is  profound,  it  is  sometimes  stertorous.  This  was 
noticed  in  a  case  which  occurred  to  Dr.  Christison  (Edinburgh 
Monthly  Journal,  February  1850,  p.  97).  It  was  also  observed 
in  the  case  of  Marcooley  {Reg.  v.  Burroughs,  C.C.C.,  February 
1857).  The  deceased  in  this  case  swallowed  about  two  drachms 
of  Scheele's  acid  in  some  castor  oil.  He  complained  while  drink- 
ing it  that  it  had  a  bitter  taste.  He  fell  on  the  floor  in  a  few 
seconds  in  an  unconscious  state;  and  he  died  in  about  an  hour, 
without  recovering  sensibility  or  consciousness.  In  fifteeu  minutes 
after  he  had  taken  the  poison,  he  was  seen  by  a  medical  man  who 
found  him  breathing  stertorously  and  convulsively.  The  pupils 
of  the  eyes  were  fixed  ;  there  were  slight  convulsions.  No  odour 
was  perceived.  In  the  cases  of  the  Smithers  family  (a  mother 
and  two  sons  poisoned  by  prussic  acid,  at  Croydon,  in  1857),  it 
was  noticed  that  the  breathing  in  one  case  was  of  a  snoring  kind. 
Stertorous  or  snoring  breathing  has  not  beeu  hitherto  recorded 
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by  toxicologists  as  one  of  the  usual  symptoms  of  poisoning  by 
prussic  acid.  In  the  inquiry  which  took  place  at  Rugeley,  in 
January  1856,  respecting  the  death  of  Walter  Palmer,  it  was  con- 
tended that  the  fact  of  the  deceased  having  had  stertorous  breath- 
ing was  a  proof  that  he  had  died  from  apoplexy,  and  not,  as  it  was 
alleged,  from  prussic  acid,  administered  to  him  by  his  brother, 
William  Palmer ;  but  the  facts  here  recorded  show  that  such  an 
inference  is  inadmissible.  On  the  other  hand,  there  were  moral 
circumstances  which  rendered  it  highly  probable  that  deceased 
might  have  had  a  dose  of  prussic  acid  administered  to  him  shortly 
before  his  death,  and  that  he  had  really  died  from  its  effects. 

When  a  small  dose  (i.  e.  about  thirty  drops  of  a  weak  acid)  has 
been  taken,  the  individual  has  first  experienced  weight  and  pain 
in  the  head,  with  confusion  of  intellect,  giddiness,  nausea,  a  quick 
pulse,  loss  of  muscular  power,  shortness  of  breathing,  and  palpita- 
tion ;  these  symptoms  are  sometimes  slow  in  appearing.  An  in- 
creased flow  of  saliva,  as  well  as  vomiting,  has  been  occasionally 
among  the  symptoms,  when  the  acid  was  much  diluted,  but  it  is 
more  common  to  find  foaming  or  frothing  at  the  mouth,  with 
suffusion  or  a  bloated  appearance  of  the  face  and  prominence  of 
the  eyes.  If  death  result,  this  may  be  preceded  by  tetanic  spasms, 
opisthotonos,  and  involuntary  evacuations.  Vomiting  is  some- 
times the  precursor  of  recovery.  (See  case,  Med.  Gaz.  xxxvi.  103.) 
For  an  account  of  the  symptoms  produced  by  comparatively  small 
doses,  see  cases  by  Mr.  Hicks,  (Med.  Gaz.  xxxv.  893,)  and  by 
Mr.  Pooley  (ib.  p.  859).  A  case  which  occurred  to  Mr.  Bishop 
was  remarkable  in  several  particulars :  the  person  swallowed,  it 
was  supposed,  forty  minims  of  an  acid,  (at  three  and  a  quarter  per 
cent.)  and  was  able  to  give  some  account  of  his  symptoms.  He 
was  conscious  for  a  short  time  after  he  had  taken  it,  and  he  recol- 
lected experiencing  the  sensation  of  his  jaws  becoming  gradually 
stiff  and  tight.  (Prov.  Med.  and  Surg.  Jour.  Aug.  13,  1845, 
p.  516.) 

In  an  accident  which  occurred  in  Paris,  seven  epileptic  patients 
in  the  Bicetre  were  poisoned  by  an  overdose  of  prussic  acid  ad- 
ministered in  syrup.  The  quantity  actually  taken  could  not  be 
satisfactorily  determined.  The  symptoms  as  they  are  described  by 
Orfila  (Op.  cit.  ii.  286)  and  Devergie  (Op.  cit.  ii.  281)  were  as 
follows:  —  Seven  minutes  after  the  poison  had  been  swallowed, 
all  the  patients  were  found  lying  on  their  beds  in  a  state  of  in- 
sensibility ;  they  all  had  convulsions.  The  respiration  was  loud 
and  hurried,  the  mouth  covered  with  froth,  the  body  in  a 
state  of  perspiration,  and  the  pulse  frequent.  To  this  general 
excitement,  there  gradually  succeeded  a  mortal  collapse.  The 
act  of  respiration  took  place  at  greater  intervals,  and  was  of  longer 
duration: — the  pulse  became  weak  and  less  frequent,  there  was 
cold  |  erspiration,  with  coldness  of  the  extremities,  followed  by 
death.    In  some,  the  skin  of  the  head  and  lace  was  strongly  con- 
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gested,  in  others  it  was  pale;  the  pupils  were  moderately  dilated; 
there  was  no  vomiting;  one  of  the  patients  made  violent  efforts  to 
vomit  a  short  time  before  he  died.  An  attempt  was  made  to  put  the 
feet  in  warm  water,  but  most  of  them  died  before  this  treatment 
could  be  adopted.  One  who  survived  the  longest,  and  who  was 
thus  treated,  was  shortly  afterwards  seized  with  violent  convul- 
sions. He  evidently  felt  the  warmth  of  the  water,  for  just  before 
the  convulsions  came  on  his  countenance  expressed  much  suffering, 
and  his  breathing  was  more  hurried.  The  face,  eyes,  and  head^ 
became  also  strongly  congested.  A  vein  was  opened,  from  which 
a  small  quantity  of  dark  liquid  blood  escaped,  but  the  patient 
speedily  died.  The  first  man  died  in  from  fifteen  to  twenty  mi- 
nutes, the  last  died  in  three-quarters  of  an  hour  after  having  taken 
the  poison.  Bbcker  considers  that  there  are  three  stages  in  the 
symptoms  when  the  dose  of  the  diluted  acid  is  small,  but,  at  the  same 
time,  sufficient  to  destroy  life:  1.  A  sense  of  constriction  in  the 
chest,  —  convulsive  breathing  with  distortion  of  the  features, — 
giddiness,  —  the  eyes  fixed,  projecting  and  staring,  —  oppression 
at  the  heart:  2.  convulsions  with  opisthotonos,  —  spasm  of  the 
larynx  and  of  the  urinary  bladder,  —  loud  cries,  —  involuntary 
discharge  of  urine  and  faeces,  —  loss  of  consciousness  :  3.  general 
paralysis,  —  pulselessness,  —  coma,  —  relaxation  of  the  muscles, — 
gradual  cessation  of  respiration  and  pulsation  of  the  heart, — 
greatly  dilated  pupils,  —  flow  of  frothy  saliva,  and  death  in  from 
half  an  hour  to  one  hour  ( Vergif'tungen,  1857,  p.  23).  These 
stages  have  no  doubt  been  chiefly  based  on  the  results  of  experi- 
ments on  animals.  In  man  the  symptoms  follow  each  other  with 
great  rapidity,  or  the  third  stage  rapidly  supervenes  on  the  first. 

It  has  been  errroneously  stated  that  those  who  took  this  poison 
uttered  a  shriek,  or  scream,  and  after  this  utterance  they  were  in- 
capable of  any  act  of  consciousness  or  volition.  At  the  trial  of 
Tawell,  (Bucks  Lent  Ass.  1845,)  this  was  poetically  described  by 
the  counsel  in  defence,  as  "  the  death  scream;"  as  if  it  were  a 
uniform  or  even  a  common  accompaniment  of  poisoning  by 
prussic  acid  ;  and  it  was  contended  that  as  no  scream  was  heard 
in  that  case  the  deceased  could  not  have  died  from  prussic  acid ! 
This  erroneous  opinion  appears  to  have  been  based  on  the  effects 
occasionally  produced  by  the  poison  on  animals:  it  is  not  in  any 
way  supported  by  observations  on  man. 

The  evidence  derivable  from  the  taste  and  odour  of  this  poison  is, 
in  some  instances,  of  importance.  The  taste  is  described  by  Dr. 
Christison  as  pungent ;  some  state  that  it  is  hot,  others  that  it  is 
bitter.  (Pereira.)  In  one  fatal  case  (December  1856)  deceased 
complained,  on  swallowing  about  two  drachms  of  the  poison  by 
mistake,  that  it  had  a  bitter  taste.  When  the  common  acid  is 
mixed  with  organic  liquids,  a  taste  is  not  likely  to  be  percep- 
tible unless  the  dose  is  large. 

With  regard  to  the  odour,  Dr.  Christison  states  that  when 
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diffused,  it  has  a  distant  resemblance  to  that  of  bitter  almonds  ; 
but  it  is  accompanied  with  a  peculiar  impression  of  acridity  on 
the  nostrils  and  back  of  the  throat.  (Op.  cit.  752.)  Orfila  also 
says  that  it  is  similar  to  that  of  bitter  almonds  :  —  this  is,  indeed, 
the  common  impression.  There  is,  however,  a  difference  between 
these  odours  ;  but  the  difference  is  not  perceptible  to  the  senses 
of  all,  and  the  only  practical  point  requiring  notice  is,  that  the 
diluted  odour  of  bitter  almonds  would  probably  be  pronounced  by 
many  persons  to  indicate  the  presence  of  prussic  acid,  especially 
if  there  existed  any  suspicion  of  violent  death.  Even  experienced 
medical  men  have  to  my  knowledge  been  deceived  on  this  point. 
There  are  some  who  are  unable  to  perceive  the  odour  of  prussic 
acid  when  it  exists  in  large  proportion,  whether  mixed  with  water 
or  other  liquids  ;  while  others,  again,  are  peculiarly  susceptible 
of  it.  With  some,  it  does  not  affect  the  olfactory  nerves  at  all, 
but  produces  merely  a  sense  of  constriction  in  the  throat.  These 
facts  appear  to  me  to  explain, — why,  on  being  called  to  a  case  of 
poisoning  by  this  acid,  or  during  the  examination  of  a  body, 
some  medical  men  perceive  the  odour  while  others  do  not. 
When  many  have  to  form  a  judgment  on  this  subject,  it  is  much 
more  common  to  find  disagreement  than  unanimity.  In  a  case 
seen  by  Dr.  Christison,  in  which  a  man  had  swallowed  a  large 
dose  of  prussic  acid,  there  was  no  odour  in  the  breath,  near  the 
patient,  nor  in  any  part  of  the  room.  Two  persons  could  not 
perceive  any  odour  in  six  ounces  of  the  warm  fluid  freshly 
drawn  from  the  stomach  by  the  pump.  (Ed.  Month.  Journal, 
Eeb.  1850,  p.  97.)  On  other  occasions  the  odour  may  be  con- 
cealed by  peppermint,  tobacco,  or  other  odours.  In  a  case  com- 
municated to  me  in  May  1850,  by  Mr.  Rake,  a  man  swallowed 
a  large  dose  of  prussic  acid,  and  was  observed  walking  and 
smoking  a  pipe.  He  was  found  dead  in  a  privy  very  shortly 
afterwards ;  but  although  the  body  was  still  warm,  the  smell  of 
tobacco-smoke  from  the  mouth  completely  overpowered  and 
concealed  the  odour  of  prussic  acid.  On  opening  the  body,  the 
smell  of  the  acid  was  at  once  perceptible. 

Period  at  which  the  symptoms  commence.  Power  of  Volition  and 
Locomotion. — One  of  the  most  marked  effects  of  prussic  acid  is  to 
produce  insensibility,  and  loss  of  muscular  power,  much  more 
speedily  than  any  other  poison.  In  some  instances,  there  may 
be  loss  of  consciousness  in  a  few  seconds  ;  in  others,  certain  acts 
indicative  of  volition  and  locomotion  may  be  performed,  although 
requiring  for  their  performance  several  minutes.  This  is  one  of 
the  most  important  questions  connected  with  death  by  prussic 
acid.  In  treating  of  this  subject,  Dr.  Lonsdale  says,  that  a 
drachm  of  Scheele's  acid  woidd  affect  an  ordinary  adult  within 
a  minute;  and  if  the  dose  were  three  or  four  drachms,  it  would 
exert  its  influence  within  ten  or  fifteen  seconds.  When  the  acid 
is  stronger  and  the  quantity  larger,  we  are  pretty  certain  of  its 
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immediate  action,  and  the  consequent  annihilation  of  the  sensorial 
functions.  (Ed.  Med.  and  Surg.  Jour.  li.  50.)  Mr.  Nunneley 
found  that  in  some  instances  the  action  of  the  poison  was  so  ex- 
peditious as  to  prevent  the  least  exhibition  of  voluntary  motion  ; 
but  in  the  majority  of  dogs  about  twenty  seconds  elapsed  before 
any  symptoms  were  manifested.  (Prov.  Trans.  N.  S.  iii.  p.  75.) 
Dr.  Gcrecke  gave  a  tea-spoonful  of  concentrated  prussic  acid  to 
a  doe  ;  symptoms  were  instantaneously  produced,  and  in  three 
seconds  the  animal  was  dead  (Casper's  Wochenschrift,  26  Sept. 
1846,  615.)  In  his  evidence  in  Rex.  v.  Freeman,  Leicester 
Spring  Assizes,  1829,  Mr.  Macaulay  stated  that,  in  one  experi- 
ment, a  dog  was  killed  in  three  seconds,  and  the  late  Dr.  A.  Thom- 
son observed  that  a  dog  had  been  killed  in  two  seconds.  Dr. 
Christison  ascertained  that  a  quantity  of  poison  equivalent  to  two 
scruples  of  medicinal  acid  did  not  begin  to  act  on  a  rabbit  for 
twenty  seconds,  and  for  so  small  an  animal,  two  scruples  were  as 
large  a  dose  as  five  drachms  given  to  a  grown-up  girl.  (Op.  cit. 
757.)  These  very  different  results  appear  to  me  to  show  clearly 
that  experiments  on  animals  cannot  enable  us  to  give  a  satisfactory 
solution  of  this  question.  We  should  rather  trust  to  observations 
made  on  the  human  subject.  A  case  was  communicated  to  me, 
by  one  of  my  pupils,  where  a  man  was  found  dead  on  the  seat 
of  a  water-closet  :  he  had  died  from  prussic  acid,  and  the  bottle 
which  had  contained  the  poison  was  in  his  pocket,  corked. 
Many  similar  facts  are  recorded  which  show  that  while,  as  a 
general  rule,  insensibility  may  supervene  from  a  large  dose  of 
this  poison  in  a  few  seconds,  a  person  may  occasionally  retain  a 
power  of  performing  certain  acts  indicative  of  consciousness,  voli- 
tion, and  locomotion.  In  a  case  reported  by  Mr.  Nunneley,  a 
man  was  enabled  to  speak  rationally,  and  answer  a  question,  after 
he  had  swallowed  a  fatal  dose.  (Prov.  Med.  Jour.  July  23, 
1845,  p.  463,  also  ante,  p.  640.)  In  Mr.  Burman's  case  (p.  660) 
sensibility,  consciousness,  and  a  power  of  swallowing,  were  re- 
tained for  two  minutes  after  a  large  dose  of  prussic  acid  had  been 
swallowed.  The  importance  of  this  question  may  be  judged  of 
by  its  bearing  on  the  following  case  (Rex  v.  Freeman),  which  was 
tried  at  the  Leicester  Spring  Assizes,  1829.  (Medical  Gazette 
vol.  viii.  p.  759.)  A  young  man,  named  Freeman,  was  charged 
with  the  murder  of  Judith  Buswell,  by  administering  to  her  prussic 
acid.  The  deceased  was  a  maid-servant  in  the  family  of  a  drug- 
gist, to  whom  the  prisoner  acted  as  assistant.  The  deceased  was 
one  morning  found  dead  in  her  bed:  her  death  had  been  evidently 
caused  by  prussic  acid,  and  it  was  presumed  that  she  had  taken 
four-and-a-half  drachms  of  the  Scheele's  acid  ;  the  bottle  out  of 
which  she  must  have  drunk  it,  or  had  it  administered  to  her,  held 
an  ounce,  and  it  contained  when  found  three-and-a-half  drachms. 
Owing  to  the  position  of  the  body  when  discovered,  and  other 
circumstances  connected  with  it,  it  was  inferred  that  she  could 
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not  have  taken  the  poison  herself.  Her  body  was  lying  at  length 
on  the  bed,  the  head  being  a  little  on  one  side.  The  bed-clothes 
were  pulled  up  straight  and  smooth,  and  they  came  up  to  her 
breast  ;  —  her  arms  were  under  the  clothes,  and  crossed  over  the 
chest.  On  turning  the  clothes  aside,  the  phial  which  contained 
the  poison  was  found  lying  on  her  right  side.  It  was  corked,  and 
there  was  a  piece  of  white  paper  round  it, —  the  leather  and  string 
which  appeared  to  have  gone  round  the  neck  of  the  bottle  were 
in  the  chamber-vessel.  The  medical  question  at  the  trial  was, 
—  Could  this  quantity  of  poison  have  been  taken,  and  the 
deceased  have  retained  volition  and  consciousness  for  a  sufficiently 
long  period  to  have  performed  these  acts  herself?  Five  medical 
witnesses  were  examined,  and  the  opinions  of  four  of  these  were 
strongly  against  the  possibility  of  the  acts  having  been  performed 
by  the  deceased.  One  of  the  witnesses  ascertained,  that  a  dog, 
to  which  the  same  quantity  of  acid  was  given  as  was  supposed 
to  have  been  taken  by  the  deceased,  died  in  about  three  seconds. 
The  medical  opinion  was  founded  on  experiments  of  this  kind ; 
there  were  no  cases  from  the  human  subject,  by  which  it  could  be 
supported.  All  of  the  acts  to  which  the  opinion  referred,  might 
be  performed  in  from  five  to  eight  seconds  ;  and  there  is  nothing 
to  warrant  us  in  supposing  that,  under  the  above-named  dose, 
all  power  would  necessarily  have  ceased  before  this  period  of 
time  had  elapsed.  On  the  contrary,  there  are  now  numerous 
facts  which  show  that  the  symptoms  from  a  fatal  dose  may  be 
often  protracted  for  several  minutes.  The  medical  opinion  was 
fortunately  completely  set  aside  by  circumstances,  and  the  pri- 
soner was  acquitted.  A  similar  case  occurred  in  Germany,  and  is 
quoted  by  Sobernheim.  A  young  man  swallowed  four  ounces  of 
an  acid  (of  four  per  cent.),  equivalent  to  eight  ounces  of  the  phar- 
macopoeial  strength!  He  was  found  dead  in  bed, — the  clothes 
drawn  up  to  his  breast,  the  right  arm  stretched  out  straight 
beneath  the  clothes,  the  left  bent  at  the  elbow-joint,  and  on  each 
side  of  the  bed,  lay  an  empty  two-ounce  phial.  There  was  no 
doubt  of  this  having  been  an  act  of  suicide.  In  this  case  more 
than  three  times  as  much  acid  was  taken  as  in  that  of  Huswell, 
but  even  here  there  was  time  for  the  performance  of  similar  arts  ! 
It  is  besides  much  more  difficult  to  understand,  how  the  poison 
should  have  been  taken  out  of  two  phials  than  out  of  one. 

A  few  years  since  I  was  required  to  examine  a  case  of  suicide 
by  prussic  acid,  in  which  the  facts  were  strongly  confirmatory 
of  the  views  here  expressed.  The  deceased  swallowed  three 
drachms  of  prussic  acid,  and  was  found  dead  in  bed,  the  clothes 
being  smoothly  drawn  up  to  his  shoulders,  and  there  was  no 
appearance  of  disorder  about  them,  nor  was  there  any  sign  of 
struggling  before  death.  On  a  chair  at  the  back  of  the  bed,  but 
close  to  it,  was  the  phial  which  had  contained  the  prussic  acid  with 
the  cork  in  it.    (G.  II.  Reports,  April  1845.)    There  could  not 
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be  the  slightest  doubt  tbat  the  deceased  had  committed  suicide, 
and  that,  after  swallowing  the  poison,  he  had  retained  sufficient 
sense  and  power  to  perform  these  acts.  In  August  1853,  a  Mr. 
Harris  destroyed  himself  at  Carmarthen,  by  taking  a  large  dose 
of  prussic  acid.  He  was  found  lying  on  his  back  in  bed,  with 
the  bed-clothes,  which  were  quite  smooth,  drawn  up  to  his  chin. 
His  hands  were  clenched  and  lying  upon  his  chest,  his  legs  were 
straight,  and  his  face  was  pale,  but  otherwise  natural.  A  glass 
tumbler  was  found  by  his  side  in  the  bed,  and  a  bottle,  corked 
(which  had  contained  prussic  acid),  was  on  its  side  in  the  centre 
of  a  dressing  table  by  the  side  of  the  bed,  but  beyond  the  reach 
of  deceased.  In  a  case  reported  by  Mr.  Crisp,  in  which  a  very 
large  dose  had  most  probably  been  taken,  the  bottle  which  had 
contained  the  poison,  with  the  stopper,  was  found  in  the  chamber- 
vessel,  and  this  had  been  pushed  some  distance  under  the  right 
side  of  the  bed.    (Lancet,  September  1844.) 

It  has  been  supposed  that  under  these  circumstances  of  survi- 
vorship, the  body  should  always  be  found  convulsed,  and  the 
limbs  distorted,  but  this  is  not  borne  out  by  facts.  Here  are  cases 
of  undoubted  suicide,  in  which  the  body  is  found  lying  calm  and 
tranquil  without  any  mark  of  struggling  or  convulsions  :  — 
whether  convulsions  had  taken  place,  or  not,  is  quite  immaterial, 
since  there  was  nothing  to  indicate  that  such  symptoms  had 
followed  the  ingestion  of  the  acid.  A  girl  destroyed  herself  by 
prussic  acid,  and  the  evidence  proved,  so  far  as  the  facts  could 
be  proved,  that  she  had  swallowed  an  ounce  of  the  acid,  recorked 
the  phial,  thrust  the  bottle  to  a  full  arm's  length  between  the 
feather-bed  and  the  mattress, — got  into  bed,  and  then  drawn 
the  clothes  over  her  body  ;  there  appeared  to  have  been  no  con- 
vulsions. One  medical  man  fancied  he  perceived  the  odour  of 
prussic  acid  about  the  mouth,  but  another  could  not  perceive  it. 
(Lancet,  June  7,  1845,  640.)  This  case  appears  to  decide  the 
question,  i.  e.  that  under  a  large  dose  without  convulsions, —  in- 
sensibility or  loss  of  consciousness  may  not  come  on  until  after 
the  lapse  of  a  sufficient  time  for  a  human  being  to  perform  acts 
which,  a  few  years  ago,  from  experiments  on  animals,  were 
deemed  impossible  ! 

Locomotion  and  muscular  exertion  are,  of  course,  compatible 
with  small  but  fatal  doses  of  this  poison.  In  a  case  which  occurred 
to  Mr.  Hicks,  a  girl  sprang  from  her  seat  after  swallowing  a  small 
dose  of  acid,  threw  her  arms  over  her  head,  gasped  for  breatb,  and 
ran  forwards  about  two  yards,  before  she  fell.  In  one  reported  by 
Mr.  T.  Taylor,  the  man  ran  twelve  or  fourteen  paces  before  he 
fell,  and  remained  insensible  for  a  space  of  four  hours— a  very 
long  duration  for  the  effects  of  this  poison  without  causing  death. 
Other  eases  have  shown  that  prussic  acid  does  not  give  rise  to 
insensibility  and  other  alarming  symptoms  so  speedily  as  it  was 
formerly  supposed.    Mr.  Garson  of  Stromncss  has  reported  an 
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instance  in  which  a  person,  for  medicinal  purposes,  took  at  least 
a  teaspoonful  of  prussic  acid  (the  strength  not  mentioned)  ;  the 
symptoms,  however,  did  not  come  on  for  a  quarter  of  an  hour, 
when  the  patient  was  found  insensible.  He  recovered,  and 
stated  that  that  period  of  time  had  probably  elapsed  between  the 
taking  of  the  dose  and  the  commencement  of  the  symptoms,  and 
that  he  had  employed  himself  in  writing  during  the  intermediate 
period !  (Ed.  Med.  and  Surg.  Jour.  lix.  p.  72.)  Perhaps  one 
of  the  most  extraordinary  instances  on  record,  in  this  respect,  is 
that  related  by  Mr.  Godfrey.  A  gentleman,  set.  44,  swallowed, 
it  was  supposed,  half  an  ounce  of  prussic  acid,  (strength  not 
stated,)  but  certainly  a  quantity  sufficient  to  destroy  life.  After 
taking  it  from  the  bottle,  he  walked  ten  paces  to  the  top  of  a 
flight  of  stairs,  descended  the  stairs,  seventeen  in  number,  and 
went  to  a  druggist's  shop,  at  forty-five  paces'  distance,  where  he 
had  previously  bought  the  poison,  entered  the  shop,  and  said,  in 
his  usual  tone  of  voice,  "  I  want  some  more  of  that  prussic  acid!" 
He  then  became  insensible,  and  died  in  from  five  to  ten  minutes 
after  taking  the  poison.  This  case  is  further  of  interest  from 
the  fact,  that  although  it  was  an  instance  of  slow  death,  there 
were  no  convulsions,  there  was  no  odour  of  prussic  acid  about 
the  mouth,  and  the  person  died,  in  the  presence  of  several  medical 
men,  without  any  shriek,  or  any  symptom  approaching  to  it,  being 
observed!  (Frov.  Med.  Jour.  Sept.  25,  1844.)  In  two  cases 
which  have  come  to  my  knowledge,  in  each  of  which  a  specimen 
of  the  acid  was  sent  to  me  for  the  determination  of  its  strength, 
this  retention  of  volition  and  consciousness  existed  even  after 
full  doses  of  the  poison  had  been  swallowed.  The  first  was  a 
case  which  occurred  at  Worcester  :  the  deceased  must  have 
swallowed  two  grains  of  anhydrous  acid  :  he  conversed,  and 
manifested  consciousness  and  volition  for  at  least  two  minutes, 
and  probably  some  time  longer,  after  the  poison  had  been  taken. 
He  died  calmly  ;  there  were  no  convulsions.  (Med.  Gaz.  xl. 
171.)  In  the  second  case  the  quantity  of  anhydrous  acid  taken 
by  the  deceased,  a  young  man,  set.  23,  was  2*54  grains.  He  had 
swallowed  it  in  his  bed-room  :  —  he  then  descended  thirty  stairs, 
and  walked  about  twenty  paces  before  he  became  powerless. 
He  was  proceeding  to  open  the  front  door  of  the  house  to  go  out, 
when  he  suddenly  fell.  The  only  symptoms  observed  by  a 
person  present  were  that  "  he  threw  his  arms  about,  and  made  a 
noise  in  breathing,  fetching  it  hard  :  but  he  very  soon  became 
still."  When  seen  by  Mr.  Lowe  a  quarter  of  an  hour  afterwards, 
there  was  no  odour  of  prussic  acid  about  the  mouth  or  the  body. 
(G.  H.  R.  Oct.  1846,  p.  490.)  There  is,  I  believe,  no  other 
instance  recorded  in  which  such  a  scries  of  voluntary  acts  has 
been  performed,  and  such  a  power  of  locomotion  exerted,  after 
so  large  a  dose  of  this  poison  had  been  taken.  It  suggests, 
therefore,  additional  caution  :  it  shows  that  full  allowance  must 
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be  made  for  the  occurrence  of  some  delay  in  the  accession  of  in- 
sensibility and  powerlessness,  even  when  the  dose  of  poison  is 
large  !  The  facts  accumulated  in  reference  to  this  question  arc 
now  so  numerous  and  well  authenticated,  that  it  is  never  likely 
to  become  again  a  subject  of  doubt  or  dispute  in  a  Court  of  Law, 
or  to  place  the  life  of  an  accused  person  in  jeopardy. 

Its  effects  contrasted  with  those  of  opium.  —  If  we  contrast  the 
effects  of  this  poison  with  those  of  opium,  we  shall  find  the  fol- 
lowing general  differences.  In  opium,  the  coma  comes  on  gra- 
dually, and  is  seldom  seen  until  after  the  lapse  of  a  quarter  of  an 
hour: — in  poisoning  by  prussic  acid,  coma  is  almost  instanta- 
neously induced :  —  even  in  weak  doses,  insufficient  to  prove  fatal, 
this  symptom  is  rarely  delayed  beyond  two  minutes.  Convul- 
sions may  be  met  with  in  both  forms  of  poisoning,  but  perhaps 
more  commonly  in  poisoning  by  prussic  acid.  With  respect  to 
the  occurrence  of  this  symptom,  it  is  a  fair  question,  whether 
medical  jurists  have  not  too  readily  adopted  views  from  the  re- 
sults of  experiments  made  on  animals  — not  from  observations 
on  man  :  since  in  very  few  instances,  when  the  dose  of  poison 
has  been  large,  has  the  patient  been  seen  alive.  When  the  dose 
was  small,  but  still  fatal,  convulsions  have  been  sometimes  ob- 
served. In  poisoning  by  opium  the  pupils  are  contracted,  except 
in  the  advanced  stage,  when  they  may  be  found  dilated.  In 
poisoning  by  prussic  acid  they  are  commonly  dilated.  A 
well  marked  remission  or  intermission  of  the  cerebral  sym- 
ptoms has  been  frequently  noticed  before  death,  in  poisoning  by 
opium  (see  ante,  p.  591):  this  has  not  been  witnessed  in  poi- 
soning by  prussic  acid,  —  the  symptoms  have  been  observed  to 
progress  in  severity  until  death.  In  poisoning  by  prussic  acid, 
the  case,  if  fatal,  generally  terminates  in  less  than  an  hour:  in 
poisoning  by  opium,  the  average  period  of  death  is  in  from  six 
to  twelve  hours.  The  time  at  which  the  symptoms  appear  after 
a  liquid  has  been  swallowed,  their  sudden  invasion,  the  almost 
immediate  loss  of  sensibility,  and  the  odour  of  the  breath,  would, 
under  ordinary  circumstances,  suffice  to  establish  a  distinction 
between  the  effects  of  the  two  poisons. 

Chronic  poisoning.  Accumulative  properties.  —  A  question  has 
arisen,  whether  prussic  acid  is  an  accumulative  poison ;  i.  e. 
whether,  after  having  been  taken  in  small  doses  and  at  short  in- 
tervals without  apparent  mischief,  it  may  by  accumulation  in 
the  system  suddenly  give  rise  to  all  the  effects  of  poisoning, 
either  on  a  repetition  of  the  same  dose,  or  by  a  slight  increase  in 
quantity.  Dr.  Lonsdale,  who  has  examined  the  effects  of  the 
acid,  denies  that  it  possesses  this  property,  on  account  of  its 
great  volatility  and  rapid  diffusion  (Ed.  Med.  and  Surg. 
Jour.  li.  49);  and  its  speedy  elimination  supports  this  view  (p.  65). 
The  period  required  to  remove  entirely  from  the  system  a 
medicinal  dose  has  not  been  determined ;  but  if  an  interval  of 
t  t  4 


G48     PRUSSIC  ACID.    ACCUMULATION.    EXTERNAL  APPLICATION. 

more  than  a  day  should  occur,  we  may  suppose  that  there  would 
be  no  danger  from  the  accumulation  of  the  poison.  Hence  it  is 
only  a  too  frequent  repetition  of  the  acid,  in  innocent  doses  at 
short  intervals,  which  is  to  be  dreaded.  Mr.  Nunneley  ascer- 
tained, by  his  experiments,  that  when  one  dose  not  sufficient  to 
destroy  life  had  been  given  to  an  animal,  a  second  and  smaller 
dose,  which  by  itself  would  not  have  killed,  caused  immediately 
violent  symptoms  and  speedy  death.  There  is  one  case  reported 
which  renders  the  existence  of  an  accumulative  property  in  the 
acid,  to  this  limited  extent,  highly  probable  ;  and  another  has 
been  communicated  to  me,  which  also  bears  out  this  view. 
The  question  is  of  some  importance  in  respect  to  the 
medicinal  use  of  the  acid ;  for  serious  effects  have  repeatedly 
resulted  from  a  slight  increase  of  the  dose.  The  following 
case  has  a  bearing  on  this  question,  and  is  of  some  interest,  as  it 
involved  a  respectable  English  physician,  practising  at  Nice,  in 
a  charge  of  malapraxis.  Dr.  Gurney  was  called  to  a  young 
lady  who  had  been  for  some  weeks  in  ill  health,  and  was  at  the 
time  suffering  from  severe  spasmodic  pain  in  the  abdomen.  He 
prescribed  muriate  of  morphia  and  prussic  acid  :  a  sixth  of  a 
grain  of  the  morphia,  and  a  drop  and  a  third  of  prussic  acid  (of 
1  -5  per  cent.)  at  each  dose.  Fifteen  doses  were  given  through- 
out the  day,  making  a  total  quantity  of  two  grains  and  a  half  of 
morphia  and  twenty  drops  of  diluted  (  =  3-10ths  of  a  grain  of 
anhydrous)  prussic  acid.  The  last  dose  was  given  fifteen  hours 
before  death.  The  patient  at  no  time  lost  her  consciousness  or 
sensibility,  nor  did  she  suffer  from  any  symptom  indicative  of 
narcotic  poisoning.  The  whole  of  the  prussic  acid  given  at  once 
would  probably  not  have  destroyed  life,  and  although  the  total 
quantity  of  muriate  of  morphia  might  (if  given  at  once)  have 
proved  fatal,  it  was  impossible  to  refer  death  to  it  in  the  absence 
of  any  one  symptom  indicative  of  poisonous  effects.  She  answered 
questions  and  was  quite  sensible  until  within  an  hour  and  a  half 
before  her  death,  although  thirteen  hours  had  elapsed  since  the 
last  dose  was  taken!  (Med.  Gaz.  xxxix.  905.)  The  inspection 
revealed  a  sufficient  cause  of  natural  death,  in  disease  of  the 
liver  and  gall-bladder.  Dr.  Gurney  was  thrown  into  prison  on 
a  charge  of  some  informality.  The  facts  of  the  case  were 
referred  to  Dr.  Babington,  Mr.  Cooper,  and  myself :  we  agreed 
in  certifying  that  there  was  not  the  least  ground  for  imputing 
poisoning,  and  that  the  death  arose  from  natural  causes.  Dr. 
Gurney  was  subsequently  liberated. 

Effects  of  external  application. — Prussic  acid  is  said  to  act 
through  a  wounded  portion  of  skin.  Sobernheim  mentions  the 
case  of  an  apothecary  at  Vienna,  who  died  in  an  hour  from  the 
entrance  of  the  poison  into  a  wound  in  the  hand,  produced  by 
the  breaking  of  a  glass  vessel  in  which  it  was  contained.  It  is 
also  said  to  act  through  the  unbroken  skin ;  but  this  certainly 
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does  not  appear  to  be  the  case  with  the  common  diluted  acid. 
The  acid  would  doubtless  produce  all  the  effects  of  poisoning,  if 
applied  to  an  ulcerated  or  any  highly  absorbing  surface.  It  has 
been  found,  in  experiments  on  animals,  that  the  poison  acts  with 
the  same  rapidity  and  certainty  on  applying  it  to  the  mucous 
membrane  of  the  conjunctiva,  rectum,  or  vagina,  as  when 
swallowed.  (Prov.  Trans.  N.  S.  iii.  84.)  Dr.  Christison  states 
that  three  drops  of  concentrated  acid  projected  into  the  eye  of  a 
cat,  acted  on  it  in  twenty  seconds,  and  killed  it  in  twenty  more; 
and  the  same  quantity  dropped  on  a  fresh  wound  in  the  loins 
acted  in  forty-five,  and  proved  fatal  in  one  hundred  and  five 
seconds.  (Op.  cit.  757.)  —  These  facts  will  suggest  a  caution  in 
reference  to  the  medicinal  employment  of  prussic  acid  locally. 
It  is  sometimes  used,  and  with  good  effect,  to  allay  the  violent 
itching  which  attends  certain  diseases  of  the  skin.  It  has  also 
been  applied  to  the  neck  of  the  uterus  for  the  alleviation  of  pain. 
As,  in  the  latter  case,  it  meets  a  highly  absorbing  surface,  care 
should  be  taken  so  to  regulate  the  proportion  of  acid,  both  in 
absolute  quantity  and  degree  of  dilution,  as  to  prevent  the  pos- 
sibility of  danger.  Dilution  with  water  does  not  appear  to  make 
so  much  difference  in  the  effects  as  absolute  quantity,  and  this 
may  be  regulated  by  the  known  fatal  dose. 

Appearances  after  death. —The  body  often  exhales  the 
odour  of  prussic  acid  when  seen  soon  after  death  ;  but  if  the  dose 
of  poison  has  been  small,  or  if  the  body  has  remained  exposed  for 
some  hours  before  it  is  seen,  and  especially  if  it  has  been  exposed  to 
the  open  air  or  in  a  shower  of  rain,  the  odour  may  not  be  perceptible. 
In  a  case  in  which  a  person  poisoned  himself  with  two  ounces  of 
the  acid,  and  his  body  was  examined  twenty-eight  hours  after 
death,  the  vapour  of  prussic  acid  which  escaped  on  opening  the 
stomach  was  so  powerful,  that  the  inspectors  were  seized  with 
dizziness,  and  obliged  to  quit  the  room  hastily.  This  may  serve 
as  a  caution  in  conducting  an  examination.  In  cates  of  suicide 
or  accident,  the  vessel  or  vessels  out  of  which  the  poison  has 
been  taken  will  commonly  be  found  near ;  but  there  is  nothing 
to  preclude  the  possibility  of  a  person  throwing  it  from  him  in 
the  last  act  of  life,  or  even  concealing  it,  if  the  symptoms  should  be 
protracted.  These  vessels  should  be  examined  for  the  odour 
when  the  body  is  first  seen.  Putrefaction  is  said  to  be  accelerated 
in  these  cases ;  but,  from  what  I  have  been  enabled  to  collect, 
there  seems  to  be  no  ground  for  this  opinion,  any  more  than  in 
a  case  of  poisoning  by  opium.  Orfila  has  shown  that  in  most 
instances  of  sudden  death  from  whatever  cause,  putrefaction  is, 
cateris  paribus,  accelerated  ;  and  the  fact  that  in  a  few  cases  of 
death  from  prussic  acid,  the  bodies  have  speedily  putrefied,  has 
improperly  led  to  this  condition  being  set  down  as  one  of  the 
characters  of  poisoning  by  the  acid. 

The  following  appearances  are  met  with  in  the  body.  Ex- 
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ternally,  the  skin  is  commonly  livid,  or  is  tinged  of  a  violet 
colour ;  the  nails  are  blue,  the  fingers  clenched,  and  the  toes 
contracted  ;  the  jaws  firmly  closed,  with  foam  about  the  mouth  ; 
the  face  bloated  and  swollen  ;  and  the  eyes  have  been  observed  to 
be  glassy,  very  prominent  and  glistening,  and  the  pupils  dilated  ; 
but  this  condition  of  the  eyes  exists  in  other  kinds  of  death. 
Internally,  the  venous  system,  and  the  liver,  spleen,  and  kidneys 
are  congested  with  dark-coloured  liquid  blood  :  the  stomach  and 
alimentary  canal  are  in  their  natural  state;  but  in  several  instances 
the  stomach  has  been  found  strongly  reddened  and  congested. 
The  mucous  membrane  of  the  stomach  of  a  dog  which  died  in  a 
few  minutes  from  a  dose  of  three  drachms  of  Scheele's  acid,  was 
intensely  reddened  throughout,  presenting  the  appearance  met 
with  in  cases  of  arsenical  poisoning.  In  a  large  number  of  ex- 
periments upon  dogs,  Mr.  Nunneley,  states  that  he  found  generally 
a  congested  condition  of  the  mucous  membrane  of  the  stomach: 
if  empty  at  the  time  the  poison  was  taken,  the  organ  was  much 
contracted,  and  of  a  brick-red  colour.  The  same  appearance  of 
congestion  was  observed  on  the  mucous  membrane  of  the  vagina, 
the  rectum,  and  conjunctiva,  when  the  acid  was  applied  to  those 
parts.  (Prov.  Trans.  N.  S.  iii.  p.  79.)  Redness  of  the  stomach 
was  noticed  in  the  cases  of  the  Parisian  epileptics  (Ann.  d'Hyg. 
1829,  i.  507)  ;  and  Dr.  Geoghegan  of  Dublin  observed  redness 
of  the  stomach  in  the  case  of  a  healthy  man,  set.  30,  who  was 
found  dead  from  a  large  dose  of  prussic  acid.  The  body  was  in- 
spected five  hours  afterwards:  rigidity  had  commenced,  but  there 
was  some  warmth.  The  face  was  pale,  the  eyes  were  half-closed, 
not  presenting  any  remarkable  brilliancy  or  prominence,  nor 
was  there  much  dilatation  of  the  pupils.  The  mouth  was  closed, 
and  no  froth  issued  from  it.  The  abdomen  was  the  only  cavity 
examined.  The  muscles  were  red,  and  gave  out,  on  section, 
much  fluid  blood,  which  had  a  strong  odour  of  prussic  acid  ;  the 
odour  of  the  poison  was  also  perceptible  in  the  abdomen.  About 
eight  ounces  of  a  thick  farinaceous  mass  were  found  in  the 
stomach  ;  the  odour  of  prussic  acid  was  very  perceptible  in  this 
organ,  but  it  was  mixed  with  that  of  rancid  food.  The  mucous 
membrane  had  everywhere,  except  at  the  splenic  end  and 
posterior  wall,  a  vivid  inflammatory  redness,  of  a  well-marked 
character,  and  it  was,  to  a  considerable  extent,  lined  with  a  layer 
of  viscid  mucus.  The  coats  were  not  thickened,  but  the  sub- 
mucous and  peritoneal  coats  were  decidedly  red.  The  posterior 
wall,  at  the  splenic  end,  was  of  a  chocolate  colour,  with  spots  of 
effused  blood  :  the  great  venous  trunks  stood  out  in  relief  as 
dark  blue  lines.  The  mucous  membrane,  even  when  washed 
three  times  in  water,  gave  out  a  strong  odour  of  prussic  acid.  In 
a  case  which  I  examined  in  May  1850,  in  which  death  had  been 
caused  by  a  large  dose  of  the  acid,  there  was  also  a  general 
redness  of  the  stomach. 
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The  odour  of  the  poison,  if  not  observed  in  the  body,  is 
generally  perceptible  in  the  stomach  for  several  days  after  death, 
unless  the  quantity  of  poison  is  small,  and  it  is  mixed  up  with 
other  strongly  smelling  substances  (p.  656).  If  death  has  been 
rapid,  the  dose  large,  and  the  inspection  recent,  as  in  the  case 
just  related,  all  the  cavities  as  well  as  the  blood  have  the  odour. 
Besides  these  appearances,  the  brain  and  lungs  have  been  found 
congested,  although  not  invariably.  The  blood  is,  in  some 
instances,  quite  liquid,  in  others,  thick  and  semi-coagulated. 
(Heller's  Archiv.  i.  ii.  1845,  p.  143.)  In  most  cases  this  liquid 
has  been  found  of  a  very  dark  colour, — in  a  few,  red,  (Heller's 
case,  supra),  and  in  other  cases  again  of  a  violet  or  pinkish  hue. 
Heller  found,  by  a  chemical  and  microscopical  examination, 
that  in  one  instance  the  blood  contained  no  fibrin  (supra).  In 
two  instances  reported  by  Mertzdorff,  the  contents  of  the  gall- 
bladder had  a  blue  tint ;  but  this  appearance  may  have  been 
owing  to  accidental  causes,  as,  in  the  generality  of  cases,  there 
has  not  been  observed  any  abnormal  change  in  the  bile.  The 
air  passages  are  said  to  have  been  found  reddened  ;  but  it  is  not 
impossible  that  this  redness  may  have  depended  on  other  causes. 
Death  commonly  takes  place  with  such  rapidity,  as  scarcely  to 
allow  of  the  production  of  any  well-marked  morbid  changes  in 
the  body.  Dr.  Geoghegan  met  with  a  case  in  which  a  man 
swallowed  an  ounce  of  prussic  acid,  and  was  found  dead,  and 
the  only  morbid  appearance  of  note  discovered  was  a  patch  of 
dark  red  extravasation  under  the  mucous  membrane  of  the 
stomach  near  the  pylorus.  The  stomach,  in  this  case,  exhaled 
the  odour  of  hydrocyanic  acid,  although  it  had  been  exposed 
for  three  days,  and  the  poison  was  easily  detected,  in  its  contents, 
by  the  usual  processes.  In  a  case  reported  by  Mr.  Pooley,  a 
dark  colour  of  the  blood  appears  to  have  been  the  only  striking 
appearance  (Med.  Gaz.  xxxv.  859)  :  in  this  instance  the  lungs 
were  not  congested ;  in  a  case  by  Mr.  Hicks  they  were  much 
congested  (Med.  Gaz.  xxxvi.  460)  ;  while  in  another  case  they 
were  only  partially  congested.  (Prov.  Med.  Jour.  July  30, 
1845.)  In  one  reported  by  Mr.  Crisp  (Lancet,  Sept.  14,  1844), 
the  abdominal  and  thoracic  viscera  were  healthy,  with  the 
exception  that  they  had  a  purple  colour  from  the  blood:  he 
could  perceive  no  odour  of  the  poison.  Casper  found,  in  another 
case,  the  liver,  kidneys,  and  the  large  veins  of  the  abdomen  and 
chest,  as  well  as  the  lungs,  filled  with  dark  fluid  blood  ;  there 
was  a  small  quantity  in  the  right  ventricle,  while  the  brain  and 
its  membranes  were  bloodless.  There  were  red  patches  on  the 
stomach  and  oesophagus  (Casper,  Ger.  Med.  i.  p.  432).  Con- 
gestion of  the  brain  and  its  membranes,  of  the  lungs,  heart, 
mucous  membrane  of  the  stomach  and  bowels,  of  the  liver, 
spleen,  and  kidneys,  have  been  found  more  or  less  in  different 
cases,  but  there  is  no  constancy  or  uniformity  in  these  appearances; 


652 


PRUSSIC  ACID.     APPEARANCES  AFTER  DEATH. 


and  but  for  the  presence  of  the  well-known  odour  of  the  poison, 
there  would  have  been  no  suspicion  of  the  cause  of  death.  In 
some  instances  this  odour  is  not  perceptible  ;  hence  an  inspection 
of  the  body  can  throw  but  little  light  upon  the  case  in  an  absence 
of  a  knowledge  of  symptoms  and  of  chemical  evidence.  In  a 
case  which  occurred  to  Mr.  Ilott,  in  which  probably  death  had 
been  occasioned  by  a  large  dose,  there  was  slight  congestion  of 
the  cerebral  vessels,  but  the  brain  was  otherwise  healthy,  and 
there  was  no  effusion.  The  lungs  were  congested,  and  the 
large  veins  of  the  chest  filled  with  blood  ;  the  lining  membrane 
of  the  gullet  was  intensely  reddened  ;  the  stomach  in  various 
points,  but  more  especially  near  the  gullet,  was  inflamed  or  con- 
gested ;  the  mucous  coat  was  softer  than  usual,  but  corrugated. 
There  was  a  distinct  smell  of  prussic  acid  in  the  contents.  (Med. 
Times.  June  6.  1846,  197.) 

In  July  1S47,  the  late  Dr.  Streeten  communicated  to  me  the 
particulars  of  a  case  in  which  an  adult  died  in  five  minutes  from 
a  dose  equivalent  to  about  two  grains  of  anhydrous  acid.  The 
following  appearances  were  met  with  :  — Countenance  (particu- 
larly the  lips)  livid  ;  neck,  shoulders,  and  all  the  back  part  of 
the  body,  purple.  On  dividing  the  integuments,  dark  blood 
flowed  freely ;  the  blood  was  universally  dark  and  quite  fluid  ; 
the  lungs  were  gorged  with  dark  blood,  which  had  to  a  con- 
siderable extent  gravitated  to  their  posterior  portions.  The  right 
auricle  and  right  ventricle  of  the  heart,  and  vena  cava,  were  full 
of  dark  fluid  blood  ;  the  left  ventricle  was  firmly  contracted  and 
quite  empty.  Five  out  of  six  gentlemen  did  not  perceive  any 
odour  of  prussic  acid  upon  approaching  the  body,  either  before 
or  after  it  was  opened.  The  abdominal  viscera  were  healthy ; 
the  urinary  bladder  was  half  full  of  urine,  which  exhaled  no 
unusual  odour  ;  the  brain  was  natural,  but  full  of  fluid  blood. 
The  stomach,  particularly  at  its  cardiac  extremity,  had  a  very 
red  appearance,  and  in  some  of  the  patches  oozing  of  blood 
had  evidently  taken  place,  while  in  others  the  mucous  membrane 
had  a  brownish  colour.  It  contained  about  one  ounce  of  a  rasp- 
berry-coloured fluid,  and  had  a  strong  smell  of  bitter  almonds. 
Traces  of  prussic  acid  were  discovered  in  it  by  distillation. 

In  Marcooley's  case  (Dec.  1856,  p.  639)  the  eyes  were  closed, 
the  pupils  dilated,  the  lips  were  purple  and  swollen,  the  tongue 
slightly  protruded  between  the  teeth,  and  the  skin  was  generally 
dark  and  livid.  There  was  no  distortion  of  the  limbs,  and  the 
muscles  were  not  very  rigid  (twenty- four  hours  after  death).  A 
frothy  mucus  had  escaped  from  the  nostrils.  The  lungs  were 
congested,  the  heart  was  healthy,  the  right  auricle  contained 
much  dark  blood,  the  left  cavities  were  empty.  The  blood  was 
universally  liquid.  The  liver  was  engorged,  the  kidneys  were 
healthy.  The  vessels  of  the  stomach  were  much  congested  with 
dark  blood,  and  the  smell  of  prussic  acid  was  strongly  perceptible 
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in  the  contents.  The  mucous  membrane  of  the  stomach  was  of 
a  dark  red  colour  from  congestion  ;  the  head  was  not  examined. 

In  a  case  communicated  to  me  by  Mr.  Newham,  in  which  a 
man  had  died  from  the  effects  of  three  drachms  of  prussic  acid, 
the  following  appearances  were  found  :— The  membranes  of  the 
brain  were  perfectly  natural  in  every  respect :  the  substance  of 
the  organ  was  also  firm  and  natural.  The  quantity  of  serous 
fluid  contained  in  the  ventricles  was  less  than  usual ;  but  it  was 
strongly  impregnated  with  the  odour  of  prussic  acid.  The 
plexus  choroides  were  pale  and  bloodless.  The  lungs  were 
healthy  ;  at  the  upper  part,  the  organs  were  of  a  light  red 
colour;  at  the  lower  part,  they  were  full  of  a  dark-coloured 
muddy-looking  blood.  The  heart  was  natural,  but  contained 
very  little  blood  ;  this  was  of  a  dark  and  muddy  hue,  and  strongly 
impregnated  with  the  odour  of  the  poison.  The  liver  was  larger 
than  natural,  and  there  were  several  spots  of  medullary  deposit 
about  it.  The  gall-bladder  was  nearly  empty,  and  the  bile  was 
dark-coloured.  The  pancreas  was  healthy,  and  the  spleen, 
externally,  was  of  a  bright  violet-purple  colour.  The  urinary 
bladder  was  natural :  it  contained  no  urine.  The  stomach  con- 
tained more  than  half  a  pint  of  a  viscid  liquid  having  a  strong 
odour  of  prussic  acid.  A  portion  of  the  mucous  membrane,  at 
the  greater  curvature,  was  of  a  deep  red  hue.  The  intestines 
were  healthy,  but  generally  empty  ;  the  mucous  membrane  of 
the  duodenum  was  slightly  reddened  in  patches ;  and,  on  being 
laid  open,  there  was  a  strong  odour  of  the  poison.  The  lower 
portion  of  the  large  intestines  was  quite  empty,  the  deceased 
having  involuntarily  passed  the  fasces  and  urine  while  under  the 
influence  of  the  poison,  and  probably  in  the  act  of  dying.  (G. 
H.  Rep.  April  1845.) 

A  complete  account  of  the  appearances  observed  in  the  bodies 
of  the  seven  patients  accidentally  poisoned  in  a  Parisian  hospital 
by  an  overdose  of  prussic  acid,  has  been  published  by  Orfila.  (Ann. 
d'Hyg.,  1829,  i.  507,  1841,  ii.  p.  409,  and  ante,  page  640.)  The 
inspection  was  made  by  MM.  Adelon,  Marc,  and  Marjolin.  X., 
set.  15,  was  seized  with  convulsions  in  about  eight  or  ten  minutes 
after  he  had  taken  an  over-dose  of  hydrocyanic  acid  syrup :  he 
then  fell  into  a  state  of  collapse,  and  died  in  half  an  hour.  It 
was  observed  in  this,  as  well  as  in  the  six  other  cases,  that  the 
symptoms  were  marked  by  two  distinct  periods,  —  one  spasmodic 
or  convulsive,  indicative  of  irritation  — the  other  of  collapse  or 
relaxation  ;  exactly  like  those  observed  in  dogs  poisoned  by  the 
acid.  An  inspection  of  the  body  was  made  twenty-four  hours  after 
death.  There  was  no  mark  of  violence,  excepting  a  slight  redness 
on  the  left  instep,  produced  during  the  convulsive  fit ;  there  was 
lividity  of  the  back;  the  head,  face,  and  lips  were  violet,  and  slightly 
swollen  ;  a  frothy  sanguineous  liquid  issued  from  the  mouth  and 
nose ;  the  mouth  was  so  firmly  closed,  owing  to  the  general  rigidity 
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of  the  muscles,  that  it  could  not  be  opened  ;  the  eyes  were  closed, 
and,  on  separating  the  lids,  the  pupils  appeared  somewhat  dilated. 
On  making  an  incision,  into  the  muscles  they  were  found  of  their 
usual  colour.  The  interior  of  the  mouth,  throat,  and  gullet 
presented  nothing  remarkable.  The  alimentary  canal,  being 
properly  secured  by  ligatures,  was  removed  for  the  purpose  of 
collecting  the  contents.  Those  of  the  stomach  were  placed  in  a 
vessel,  and  this  organ  was  then  examined  ;  —  no  particular  odour 
was  remarked  ;  here  and  there  were  patches  of  redness  on  the 
mucous  membrane,  especially  on  the  folds  ;  towards  the  intestinal 
opening  the  membrane  had  a  granular  appearance,  owing  to  the 
enlargement  of  the  mucous  glands,  but  there  was  no  sign  of 
ecchymosis  or  erosion.  Red  patches,  due  to  capillary  injection, 
with  enlargement  of  the  mucous  glands,  were  observed  in  the 
small  intestines.  At  the  lower  part  of  the  small  intestines,  a 
small  quantity  of  blood  was  found  effused  beneath  the  mucous 
and  muscular  coats.  The  large  intestines  were  healthy,  and 
contained  faecal  matter  of  the  ordinary  colour  and  consistence. 
The  liver,  spleen,  and  kidneys  were  natural,  excepting  that  they 
contained  a  larger  quantity  than  usual  of  dark-coloured  blood. 
The  membrane  covering  the  kidneys  was  easily  detached.  The 
bladder  was  healthy,  and  contained  urine.  The  heart  appeared 
natural :  there  was  no  change  of  colour,  or  any  alteration  in  its 
substance ;  it  was  quite  empty,  containing  neither  fluid  nor 
coagulated  blood.  The  larger  arteries  were  likewise  empty, 
but  the  veins,  on  the  contrary,  were  filled  with  liquid  blood  of  a 
dark  colour.  The  lungs  were  of  a  reddish  colour  anteriorly,  and 
slightly  congested  posteriorly-  The  mucous  membrane  of  the 
air-passages  was  of  a  deep  red  colour,  and  the  lower  portions  of 
the  bronchial  tubes  contained  a  frothy  sanguineous  liquid.  On 
raising  the  scalp,  a  moderate  quantity  of  blood  escaped.  The 
sinuses  of  the  dura  mater  were  full  of  dark  fluid  blood.  The 
substance  of  the  brain  presented  no  mark  of  inflammation  or 
ecchymosis,  —  it  was  softer,  and  its  vessels  were  more  congested 
than  usual.  The  spinal  marrow,  examined  throughout  its  whole 
length,  was  quite  healthy. 

The  following  appearances  were  observed  in  a  case  in  which 
the  quantity  of  poison  taken  was  supposed  to  have  been  equal 
to  four  ounces  of  Scheele's  acid  (twenty  grains  of  anhydrous  acid). 
The  deceased,  a  young  man,  was  found  dead  in  bed.  The  body 
was  examined  thirty  hours  after  death.  At  this  time  it  was 
somewhat  decomposed,  the  scrotum  being  of  a  livid  colour,  and 
in  places  deprived  of  its  cuticle  ;  several  livid  red  spots  were  ob- 
served on  the  face,  about  the  chest,  neck,  and  shoulders  ;  there 
were  also  a  few  vesicles  on  the  left  thigh.  The  body  did  not 
emit  any  odour  of  bitter  almonds  (prussic  acid).  The  pupils 
were  neither  dilated  nor  contracted  ;  the  teeth  were  not  closed. 
The  limbs  were  somewhat  flexible,  the  nails  blue,  and  the 
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fingers  bent.  The  stomach  and  greater  part  of  the  intestines 
could  be  readily  torn,  the  former  contained  a  viscid  mass  having 
the  odour  of  prussic  acid  ;  its  internal  surface  was  of  a  bright 
red  colour  and  streaked  with  blood,  especially  in  the  neigh- 
bourhood of  the  two  apertures.  The  mucous  membrane"  of 
the  intestines  was  also  reddened  in  many  places.  The  liver, 
spleen,  and  kidneys  were  of  their  natural  colour,  and  were 
loaded  with  fluid  blood  of  a  bluish-black  colour  (schwarz-blau). 
The  bile  was  of  a  dark  blue  colour.  The  bladder  and  pancreas 
were  both  healthy.  The  muscles  generally  were  of  a  darker 
colour  than  natural.  The  lungs  were  healthy  in  structure,  but 
had  the  same  bluish-black  colour  as  the  blood-  The  right  and 
left  cavities  of  the  heart  were  filled  with  fluid  blood  containing 
a  few  coagula.  There  was  no  serum  in  the  pericardium  or  in 
either  pleural  cavity.  The  tongue  was  not  red,  but  the  wind- 
pipe and  the  gullet,  as  far  down  as  the  stomach,  were  of  a 
bluish-black  colour,  and  in  the  windpipe  there  was  a  large 
quantity  of  blood.  The  brain  was  healthy,  but  its  vessels  and 
sinuses  were  loaded  with  blood,  so  that  it  streamed  forth  when 
the  scalp  was  cut  into  and  removed.  (Case  by  Merzdorff 
in  Horn's  Archiv.  fiir  Med.  Erfahrung,  1823,  ii.  p.  55.) 

After  this  description  of  the  appearances  met  with  in  death 
from  a  large  dose  of  the  poison,  it  may  be  proper  to  state  those 
found  in  the  body  of  an  adult  female  killed  by  the  smallest  dose 
of  prussic  acid  yet  known  to  have  destroyed  life — nine-tenths  of 
a  grain.  The  inspection  was  made  ninety  hours  after  death. 
The  teeth  were  clenched,  and  foam  was  still  adhering  round  the 
mouth  ;  the  face  was  of  a  dusky  red  hue,  and  the  whole  of  the 
depending  part  of  the  body  of  a  dark  purple  or  violet  colour : 
it  had  very  much  the  appearance  of  the  body  of  a  person  who 
had  died  from  asphyxia.  The  dura  mater  and  sinuses  were  much 
congested,  and  the  whole  of  the  substance  of  the  brain  was  dotted 
with  blood,  which  was  fluid  and  very  black ;  the  ventricles  were 
empty,  and  the  plexus  choroides  pale  and  bloodless ;  but  no 
odour  of  prussic  acid  was  perceptible.  On  opening  the  chest, 
the  odour  was  more  plainly  perceived  than  in  any  other  part  of 
the  body;  the  lungs  were  much  congested  but  otherwise  healthy; 
the  right  ventricle  of  the  heart  was  distended  with  fluid  black 
blood.  The  stomach  contained  four  ounces  of  liquid  smelling 
strongly  of  prussic  acid  ;  its  lining  membrane  was  healthy,  with 
the  exception  of  a  small  patch  of  redness  near  the  cardiac  orifice : 
but  as  the  deceased  had  suffered  from  gastric  symptoms,  this  may 
not  have  been  due  to  the  action  of  the  poison.  The  liver,  gall- 
bladder, and  kidneys  were  healthy,  except  that  the  latter  were  con- 
gested, and  had  a  dark  pinkish  hue.    (Med.  Gaz.  xxxyi.  460.) 

In  inspecting  the  body  of  a  person  who  has  been  poisoned  by 
this  acid,  it  is  customary  to  place  great  reliance  on  the  detection 
of  the  odour.    Nitrobenzine,  the  essential  oil  of  bitter  almonds, 
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(free  from  prussic  acid,)  noyau,  and  various  liqueurs,  have  %n 
odour  which  might  easily  be  confounded  with  that  of  prussic 
acid.  Assuming  that  there  are  none  of  these  sources  of  error, 
it  may  be  stated  that  the  odour  of  prussic  acid  in  a  dead  body 
is  evidence  of  the  presence  of  the  poison  ;  but  the  absence  of 
odour  is  no  proof  of  its  absence.  In  Reg.  v.  Tawell  (see  post), 
Sir  F.  Kelly  was  instructed  by  his  chemical  advisers  to  make  this 
fallacious  criterion  a  strong  point  with  the  jury,  but  the  attempt 
to  mystify  a  plain  case  wholly  failed.  As  the  allegation,  that  when 
there  is  no  odour  there  is  no  poison  may  be  again  made,  and  affect 
the  position  of  an  innocent  as  well  as  of  a  guilty  person,  it  will  be 
proper  to  consider  the  conditions  under  which  the  odour  may  not 
be  perceived  in  the  dead  body,  in  the  contents  of  the  stomach,  or, 
indeed,  in  any  organic  liquid.  These  may  be  referred  to — 1,  the 
smallness  of  the  quantity  of  acid  present ;  2,  volatilization  by  long 
exposure  to  air  ;  3,  the  smallness  of  the  dose  taken,  and  its  entire 
removal  by  absorption  and  elimination  when  the  person  has  sur- 
vived some  time ;  4,  the  degree  of  dilution  of  the  poison  with 
water  or  other  liquids;  and,  lastly,  its  concealment  by  other  odo- 
rous bodies,  such  as  various  organic  liquids,  peppermint,  or  bitter 
almonds.  (G.  H.  Reports,  April  1845.)  Dr.  Geoghegan  detected 
the  odour  three  days  after  death.  Dr  Lonsdale  found,  in  his  ex- 
periments on  animals,  that  the  smell  might  be  perceived  for  eight 
or  nine  days  after  death,  although  he  could  not  detect  the  acid 
chemically  for  more  than  four  days.  (Ed.  Med.  and  Surg.  Journ. 
li.  p.  52.)  In  the  case  of  Ramus  (Ann.  d'Hyg.  1833,  365),  the 
odour  was  detected  in  the  liquid  distilled  from  the  stomach  seven 
days  after  death,  and  it  yielded  traces  of  prussic  acid ;  but  it  was 
not  perceived  before  distillation.  This  fact  of  the  detection  of 
the  odour  after  but  not  before  distillation,  well  known  to  all 
medical  jurists,  was  made  a  point  of  unnecessary  difficulty  in  the 
evidence  in  Tawell's  case,  although  the  simple  explanation  is,  that 
the  poison  is  thereby  separated  more  or  less  from  other  odorous 
substances  which  tend  to  conceal  it.  From  some  cases  which 
have  occurred  since,  as  well  as  from  experiments  on  the  dead 
stomach  and  intestines,  I  have  satisfied  myself  that  the  acid  may 
be  separated  by  distillation  when  the  odour  is  not  perceptible. 

In  one  instance  in  which  three  drachms  had  probably 
been  taken,  I  found  no  odour  in  the  stomach  or  its  contents 
after  twelve  days.  (G.  H.  Reports,  April  1845.)  In  a  case 
examined  by  Mr.  Hicks,  ninety  hours  after  death,  where  not 
more  than  nine-tenths  of  a  grain  had  been  swallowed  and  the 
individual  died  in  twenty  minutes,  the  contents  of  the  stomach 
smelt  strongly  of  prussic  acid.  It  was  also  perceived  on  opening 
the  cavity  of  the  chest;  but  there  was  no  odour  of  the  poison 
about  the  mouth  or  in  the  room,  although  Mr.  Hicks  was  present 
ten  minutes  before  death.  (Med.  Gaz.  xxxv.  893.)  In  a  case 
examined  by  Mr.  Pooley  twenty -two  hours  after  death,  the  smell 
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was  perceived  in  the  stomach,  but  in  no  other  part.  (Ib.  p.  859.) 
Jn  another,  communicated  to  the  Lancet  (Sept.  14,  1844;  by 
Mr.  Crisp,  in  which  a  large  dose  had  probably  been  taken,  the 
odour  of  prussic  acid  could  not  be  detected  in  any  part  of  the 
body,  although  the  inspection  was  made  only  seventy  hours  after 
death.  In  a  case  in  which  a  man  swallowed  nine-tenths  of  a  grain 
and  began  to  recover  after  four  hours,  the  matters  then  for  the 
first  time  thrown  off  the  stomach  had  no  smell  of  prussic  acid. 
(Med.  Gaz.  xxxvi.  104.)  Neither  the  dose  nor  the  circumstances 
under  which  the  body  is  exposed,  will  always  suffice  to  explain 
these  anomalies.  The  poison  may  probably  undergo  some  change 
after  it  is  absorbed. 

In  the  stomach  of  a  dog  poisoned  by  Mr.  Hicks,  three  drachms 
of  Scheele's  acid  having  been  introduced  by  the  stomach-pump, 
the  odour  was  perceptible  to  some  persons  (but  not  to  others) 
twenty-four  hours  after  death  ;  although  the  stomach  had  been 
laid  quite  open,  freed  of  its  contents,  soaked  in  cold  water,  and 
placed  for  some  time  under  a  current  of  water.  Mr.  Hicks  and 
1  subsequently  detected  prussic  acid  in  it  by  tests,  both  with 
and  without  distillation.  (Med.  Gaz.  xxxvi.  328.)  Hence  it 
follows  that  at  the  inspection  of  a  body,  if  recent,  there  may  be 
no  odour  of  prussic  acid  until  the  cavities  arc  opened,  and  if  after 
some  days,  it  may  not  be  perceived  in  the  contents  of  the  stomach, 
although  prussic  acid  may  be  obtained  by  distilling  them. 

A  case  occurred  in  France  in  1841,  which  shows  the  great 
danger  that  may  result  from  inferring  the  presence  of  this 
poison  by  the  supposed  odour.  A  M.  Pralet,  set.  64,  was  taken 
suddenly  ill  on  the  evening  of  the  13th  January  1841  :  he 
became  insensible,  and  died  six  hours  after  the  attack.  The 
body  was  buried  on  the  16th,  and  exhumed  on  the  20th  of  the 
same  month.  Three  medical  men,  assisted  by  a  chemist  (phar- 
macien),  undertook  the  investigation.  As  the  result  of  their 
inquiries,  they  came  to  the  conclusion  that  M.  Pralet  had  been 
poisoned  by  hydrocyanic  acid,  and  M.  Heritier,  the  nephew  of 
the  deceased,  was  charged  with  the  murder  of  his  uncle.  It 
appeared  in  evidence  that  the  deceased  had  dined  as  usual  on 
the  13th  of  January,  and  that  at  eight  o'clock  in  the  evening  he 
ate  a  small  piece  of  bread  and  cheese,  and  drank  three  or  four 
glasses  of  white  wine.  He  was  in  the  act  of  standing  when  he 
took  the  last  glass,  and  he  had  scarcely  swallowed  it  when  he 
tottered,  complained  of  illness,  and  became  insensible.  Various 
remedies  were  applied  :  he  vomited  a  quantity  of  acid  vinous 
liquid,  recovered  his  consciousness,  and  said  he  experienced  no 
pain.  Nevertheless  his  features  were  sunken,  his  face  was  pale, 
and  his  tongue  and  mouth  were  slightly  drawn  to  the  left  side. 
In  spite  of  remedial  measures,  there  was  a  relapse.  He  became 
again  unconscious  and  quite  insensible  to  pain  :  the  mouth  was 
Btill  more  drawn  on  one  side,  and  there  was  a  tetanic  stiffness  of 
u  u 
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the  left  arm.  The  pulse,  which  up  to  this  time  had  been  full 
and  regular,  became  weaker,  and  the  patient  expired  at  two 
o'clock  in  the  morning,  without  having  had  any  convulsions 
before  death.  The  inspection  of  the  body  was  made  seven  days 
after  death.  There  was  no  putrid  odour  about  it,  but  the  face 
was  discoloured.  There  was  lividity  of  the  skin  in  patches:  — 
the  subcutaneous  veins  were  filled  with  black  blood,  and  the 
nails  were  blue.  On  opening  the  abdomen,  there  was  a  peculiar 
odour,  the  nature  of  which  could  not  be  exactly  specified  :  it 
was  afterwards  thought  to  be  more  like  that  of  bitter  almonds 
than  any  other  substance!  The  stomach  was  collapsed,  and  the 
veins  injected,  especially  towards  the  cardia;  the  heart  and  large 
vessels  were  empty,  the  lungs  were  soft,  small,  filled  with  dark 
blood,  and  having  the  same  peculiar  odour  as  that  found  in  the 
abdomen.  The  surface  of  the  bruin  was  strongly  injected  with 
dark  blood.  On  raising  the  hemispheres,  a  clot  of  the  size  of  an 
egg  was  found  :  —  this  had  also  the  peculiar  odour.  There  was 
a  large  effusion  of  blood  above  the  tentorium.  The  inspectors 
stated  that  a  greater  degree  of  cerebral  congestion  could  scarcely 
have  existed.  An  analysis  of  the  contents  of  the  stomach  was 
made  by  applying  tests  to  the  distilled  liquid.  This  liquid  had 
a  strong  odour  (not  defined)  which  resembled  that  of  prussic  acid 
when  .sulphuric  acid  was  added  to  it,  and  the  mixture  was  diluted 
with  twenty-three  times  its  weight  of  water  !  The  result  of  the 
application  of  the  tests  was,  that  in  the  opinion  of  the  inspectors 
faint  traces  of  prussic  acid  were  present  !  (Annales  d'Hyg. 
1841,  ii.  399,  and  1843,  i.  103,  474.) 

The  nephew  was  tried  for  the  alleged  murder,  convicted  on 
this  medical  evidence,  and  narrowly  escaped  execution.  An 
appeal  was  made  against  the  sentence,  and  the  opinion  of  Orfila 
in  reference  to  death  from  poison,  based  on  the  facts  of  the  report, 
became  a  subject  of  deliberation  for  three  days.  Orfila  con- 
tended—  l,that  there  was  no  proof,  either  from  odour  or 
chemical  analysis,  that  prussic  acid  was  present  in  the  body ; 
2,  that  the  symptoms  and  appearances  were  not  like  those  met 
with  in  poisoning  by  prussic  acid,  but  on  the  contrary,  that 
they  clearly  indicated  apoplexy  from  disease  ;  3,  that  death  had 
been  caused  by  apoplexy,  and  no  crime  had  been  committed. 
The  result  of  this  inquiry  was,  that  the  accused  was  discharged  as 
perfectly  innocent ! 

The  symptoms  in  this  case  were  wholly  unlike  those  caused 
by  prussic  acid  ;  the  partial  paralysis,  with  the  occurrence  of  a 
remission,  showed  the  great  probability  of  the  attack  being  due 
not  to  this  poison,  but  to  disease  of  the  brain.  The  appearances 
were  such  as  would  be  found  in  a  case  of  apoplexy,  (effusion  of 
blood)  and  unlike  those  caused  by  prussic  acid.  With  respect  to 
the  odour  observed  in  the  body,  the  inspectors  required  some  time 
to  consider  whether  it  was  or  was  not  like  that  of  bitter  almonds  ! 
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It- could  have  furnished  no  evidence  in  so  doubtful  a  ease,  unless 
the  poison  had  been  clearly  and  unequivocally  detected.  The 
chemical  evidence  was,  however,  not  merely  defective,  but  in 
many  respects  completely  erroneous;  —  the  presence  of  any  trace 
of  prussic  acid  was  not  even  rendered  probable  by  the  results. 
But  for  a  proper  medico-legal  investigation  of  the  facts,  made 
by  Orlila,  M.  Rentier,  the  nephew,  would  probably  have  been 
guillotined  !  This  case  shows  as  strikingly  as  that  of  Dare  and 
Spry  (p.  226),  on  what  a  thread  the  life  of  an  innocent  person, 
unjustly  accused  of  the  crime  of  poisoning,  may  depend.  Courts 
of  Law,  both  in  France  and  England,  wisely  act  upon  the  prin- 
ciple—  Cuique  in  sua  arte  credendum ;  but  the  above  case  shows 
that  tins  confidence  may  be  carried  too  far,  and  that  special 
experience  and  special  knowledge  are  absolutely  required  for 
the  solution  of  these  important  questions. 

In  Bex  v.  DoneUan  (Warwick  Lent  Ass.  1781),  there  was  no 
chemical  evidence  of  the  nature  of  the  poison,  but  the  odour 
of  bitter  almonds  was  plainly  perceived  by  one  witness  in  the 
draught  administered  to  the  deceased;  and  this  fact, coupled 
with  the  symptoms,  the  rapid  death,  and  the  moral  circumstances 
of  the  case,  left  no  reasonable  doubt  that  prussic  acid  contained 
in  laurel  water  was  the  cause  of  death.  It  was  a  question  in 
JBelanei/s  case  (p.  666),  how  far  the  odour  of  prussic  acid 
was  likely  to  be  concealed  when  the  poison  was  mixed  with 
a  saline  solution  (sulphate  of  magnesia).  From  experiment,  I 
have  not  found  that  this  causes  any  other  difference  than  mere 
dilution  with  an  equal  quantity  of  water.  Prussic  acid  is 
constantly  and  rapidly  evolved  from  all  solids  and  fluids  which 
contain  it,  but  the  evolution  appears  to  be  slow  in  proportion  to 
the  degree  of  dilution. 

It  is  owing  to  this  great  volatility  that  a  specimen  of  strong 
acid  exposed  for  a  short  time  to  the  air  in  a  bottle  without  a 
stopper,  or  with  an  imperfect  stopper,  becomes  considerably 
reduced  in  strength.  A  few  hours'  exposure  will  render  it 
wholly  different  in  strength  from  the  sample  from  which  it  was 
originally  taken.  This  must  be  remembered  in  identifying  by 
chemical  analysis  a  sample  of  prussic  acid  found  near  a  dead 
body.  When  the  acid  is  placed  in  a  jar  in  a  state  of  mixture 
with  oil,  and  the  jar  is  tightly  secured  by  bladder,  the  vapour  of 
the  acid  rapidly  traverses  the  bladder,  and  may  be  easily  detected 
on  the  outside."  The  result  is  the  same  whether  the  bladder  is 
wet  or  dry.  Thus  the  vapour  may  traverse  the  coats  of  the 
unopened  stomach,  and  diffuse  itself  through  the  abdomen  and 
chest;  hence,  the  odour  is  often  plainly  perceptible  in  these 
cavities.  It  may  even  traverse  the  skin  and  escape  from  the 
interior  to  the  exterior  of  the  body.  This  extreme  volatility 
tends  to  account  for  the  disappearance  of  the  poison  in  the 
dead  body. 
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Bearing  these  facts  in  mind,  the  viscera,  in  a  case  of  poisoning 
by  prussic  acid,  should  be  placed  in  a  glass  vessel  with  a  closely 
fitting  stopper,  or  in  a  jar  well  secured  with  bladder,  and  on  the 
outside  of  this  a  double  layer  of  tinfoil.  If  the  jar  is  merely 
covered  with  paper,  the  acid  is  speedily  lost.  Its  vapour  will 
rapidly  traverse  several  folds  of  paper. 

Fatal  Dose.  —  In  a  case  of  poisoning  by  this  acid,  which 
occurred  to  Dr.  Geoghegan,  twenty-seven  minims  of  the  English 
pharmacopoeial  strength  (at  two  per  cent.)  were  taken  by  a 
gentleman  without  any  effect,  the  medicinal  dose  having  been 
gradually  raised  to  this  point ;  but  no  bad  consequences  what- 
ever had  resulted  from  the  acid  previously  taken.  He  in- 
creased the  dose  to  thirty-six  minims,  and  in  two  minutes  he 
was  seized  with  the  usual  symptoms,  and  nearly  lost  his  life. 
(Dublin  Med.  Journ.  viii.  308.)  The  quantity  of  anhydrous 
acid  (0-66  grain)  swallowed  in  this  dose,  was  less  than  three- 
quarters  of  a  grain,  i.  e.  about  equal  to  eighteen  drops  of  Scheele 
at  four  per  cent.  Cases  hitherto  observed  show  that  there  is  a 
very  narrow  line  between  the  quantity  of  this  poison  which 
may  be  taken  with  impunity,  and  that  which  may  produce 
death.  In  determining  the  quantity  necessary  to  prove  fatal,  we 
must,  it  appears  to  me,  for  the  purposes  of  legal  medicine,  reject 
the  results  obtained  by  experiments  on  animals,  and  look  to 
those  facts  only  which  have  been  ascertained  from  numerous 
observations  in  the  human  subject.  In  general  the  quantity  taken 
is  large  ;  but  the  smallest  dose  known  to  have  caused  death  was  in 
a  female  whose  case  has  been  reported  by  Mr.  Hicks.  (Med.  Gaz. 
xxxv.  896.)  The  patient,  a  healthy  woman,  died  in  twenty 
minutes  from  a  dose  equivalent  to  nine-tenths  of  a  grain  of 
anhydrous  prussic  acid.  This  was  equivalent  to  forty-nine 
minims  of  the  London  Fharmacopceial  acid,  and  taking  Scheele's 
acid  at  four  per  cent.  (Fereira),  to  about  twenty-jive  minims  of 
Scheele.  In  a  case  that  occurred  to  Mr.  Taylor  (Med.  Gaz.  xxxvi. 
104),  a  stout  healthy  man  swallowed  this  dose,  i.  e ,  nine-tenths 
of  a  grain,  by  mistake,  and  remained  insensible  for  four  hours, 
when  he  vomited  and  began  to  recover.  The  vomited  matters 
had  no  odour  of  the  poison,  showing  that,  if  not  concealed  by 
other  odours,  the  whole  of  the  acid  must  have  been  here  ab- 
sorbed (ante,  p.  657).  He  had  a  very  narrow  escape  of  his 
life.  Dr.  Banks  has  published  a  case  in  which  a  female  re- 
covered after  swallowing  thirty  minims  of  prussic  acid  (Ed.  Med. 
and  Sur.  Jour,  xlviii.  p.  44),  but  the  strength  of  the  acid  in  this 
instance  was  not  determined. 

The  largest  dose  from  which  an  adult  has  recovered,  with  the 
exception  of  a  remarkable  case  recorded  by  Bbcker,  was  in  the 
case  of  Mr.  Burman  (Lancet,  Jan.  14,  1854).  This  gentleman, 
Bet.  60,  a  man  of  strong  constitution,  took  by  mistake  a  drachm 
of  prussic  acid,  equivalent  to  2*4  grains  of  anhydrous  acid.  In 
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a  few  seconds  he  perceived  his  mistake,  and  swallowed  half  an 
ounce  of  aromatic  spirits  of  ammonia  with  a  little  water.  He 
called  to  his  son  ;  told  him  what  had  occurred;  spoke  hurriedly 
and  breathed  deeply.  Some  solution  of  green  sulphate  of  iron 
was  given  two  minutes  after  the  poison  had  been  swallowed.  In- 
sensibility then  came  on,  and  the  respiration  was  deeper  and 
slower.  Four  minutes  after  taking  the  poison  cold  affusion  was 
employed,  and  sulphate  of  iron  and  spirits  of  ammonia  were 
administered.  Vomiting  with  convulsive  shuddering  took  place. 
In  twenty  minutes  consciousness  returned,  and  in  fifteen  minutes 
later  he  was  able  to  walk  up  stairs  to  bed.  He  perfectly  re- 
covered, but  in  the  absence  of  the  treatment  resorted  to,  it  is 
most  probable  that  he  would  have  died.  Dr.  Christison  has 
reported  in  the  Edinburgh  Monthly  Journal  (Feb.  1850,  p.  97), 
the  case  of  an  adult  who  recovered  after  having  taken  a  dose  of 
a  grain  and  a  half  or  two  grains  of  anhydrous  acid.  The 
symptoms  were  such  that  the  man  would  have  died,  but  for  the 
immediate  treatment,  which  consisted  in  the  evacuation  of  the 
stomach  by  the  stomach-pump,  and  in  pouring  a  current  of  cold 
water  on  the  head.  It  is  a  remarkable  fact  that  in  this  ease  no 
bottle  or  vessel  could  be  found  in  the  room  or  under  the  window. 
The  patient  hastily  summoned  his  wife  one  evening,  told  her  that 
he  had  taken  prussic  acid,  and  immediately  fell  down  senseless 
on  a  sofa,  without  either  cry  or  convulsion,  but  drawing  his 
breath  deeply,  forcibly,  and  slowly.  He  recovered  in  about 
three  hours,  but  had  an  unusual  disposition  to  sleep  even  on  the 
following  day.  Another  remarkable  case  of  recovery  from  a  dose 
nearly  as  large,  occurred  to  Mr.  Bishop  (Pro v.  Med.  Jour.  Aug. 
13,  1845,  p.  517).  The  person  swallowed,  it  was  supposed,  forty 
minims  of  an  acid  at  three  and  a  quarter  per  cent.  Taking  the 
minim  as  equal  to  the  grain,  although  it  may  be  a  little  more  or 
less  according  to  circumstances,  this  is  equivalent  to  about  one 
grain  and  one-third  of  anhydrous  acid.  The  man  was  for  a  short 
time  conscious,  got  into  bed  after  taking  the  poison,  and  spoke. 
He  felt  his  jaw  become  stiff,  and  then  remained  insensible  until 
roused  by  the  cold  affusion.  The  fact  of  recovery  having  taken 
place  on  these  occasions,  must  not  lead  us  to  suppose  that  such 
large  doses  could  be  commonly  taken  with  impunity.  If  we  refer 
to  the  chapters  on  arsenic  and  corrosive  sublimate,  we  shall  find 
that  persons  have  recovered  from  doses  of  these  poisons  much 
larger  than  those  which  have  proved  fatal  in  other  cases.  The 
same  circumstance  is  observed  in  respect  to  all  other  poisons. 
Judging  by  the  effects  produced  in  Dr.  Geoghegan's  case  from 
0-66  grain  of  anhydrous  acid,  — from  the  fact  that  death  took 
place  in  Mr.  Hicks's  case  from  nine-tenths  of  a  grain,  and,  that, 
in  another  instance,  a  strong  adult  had  a  narrow  escape  of  his 
life  from  the  same  dose,  we  shall  not  be  wrong  in  assuming  that 
a  quantity  of  Scheele's  acid  (at  five  per  cent.)  above  twenty  grains 
uu3 
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(i.  e.  one  grain  of  anhydrous  acid),  or  an  equivalent  portion  of 
any  other  acid,  would  commonly  suffice  to  destroy  the  life  of  an 
adult.  This  I  believe  to  be  the  nearest  approach  we  can  make 
to  the  smallest  fatal  dose.  It  is  scarcely  necessary  to  remark  that 
the  quantity  of  poison  found  in  the  stomach  is  the  surplus  of 
that  which  has  actually  destroyed  life.  On  the  trial  of  John 
TawelL  the  Quaker  (Aylesbury  Lent  Assizes,  1845),  it  was 
made  a  great  point  in  the  chemical  defence,  undertaken  by 
Mr.  Herapath  and  Dr.  Letheby,  that,  as  not  more  than  one  grain 
of  anhydrous  prussic  acid  was  separated  from  the  contents  of  the 
stomach,  and  this  in  their  opinion  was  not  sufficient  to  have  caused 
death,  therefore  the  deceased  could  not  have  died  from  the  effects 
of  this  poison  !  That  an  astute  lawyer  should  make  a  perverted 
use  of  scientific  evidence  for  the  purpose  of  obtaining  a  verdict 
from  a  jury,  is  not  surprising  :  but  that  persons  professing  as 
"experts"  to  be  acquainted  with  the  action  of  poisons  should 
either  suggest  or  allow  suggestions  to  be  made,  the  only  tendency 
of  which  must  be  to  mislead  a  jury  on  an  important  question,  is 
discreditable  to  medical  science.  I  have  elsewhere  pointed  out 
the  danger  of  relying  upon  the  necessity  of  discovering  what  is 
called  a  fatal  dose  of  poison  in  a  dead  body  (ante,  p.  196)  ;  but 
in  this  instance  the  line  of  defence  was  unjustifiable,  since  the 
quantity  found  in  the  body  was  sufficient  to  destroy  life. 

In  reference  to  the  fatal  dose,  the  question  may  present  itself, 
whether  a  diseased  condition  of  the  body  may  not,  in  some 
cases,  augment  the  effects  of  the  poison,  and  render  a  medicinal 
dose  fatal.  In  the  case  of  the  late  Dr.  Chambers  (April  1853), 
Mr.  Wilson  found  great  disease  of  the  heart.  There  was  a  strong 
odour  of  prussic  acid  on  opening  the  body,  and  a  phial  which 
had  contained  prussic  acid  was  found  near.  From  the  prescrip- 
tion, it  appeared  that  the  draught  taken  by  deceased  had  con- 
tained six  drops  of  prussic  acid  of  Scheele's  strength,  ten  drops 
of  Battley's  sedative  solution  of  opium,  some  tincture  of  col- 
chicum,  and  an  ounce  and  a  half  of  water.  Mr.  Wilson  believed 
that  deceased  had  taken  this  draught  as  a  medicine,  and  that, 
owing  to  latent  disease  of  the  heart,  the  prussic  acid  had  caused 
death.  A  verdict  was  returned  accordingly.  In  September 
1858,  a  similar  inquiry  was  raised  in  the  case  of  another  medical 
gentleman, —  Mr.  Bainbridge, — who  was  found  dead  in  his  room, 
about  three  hours  after  he  had  been  seen  in  his  usual  health. 
There  was  an  ounce  bottle  of  prussic  acid,  nearly  full,  on  a  table 
in  the  room,  with  a  minim  measure,  a  tumbler,  and  a  decanter 
of  water.  He  had  been  in  the  habit  of  taking  prussic  acid,  and 
had  that  day  written  a  prescription  for  himself,  and  had  sent  for 
the  acid  to  a  druggist's.  On  an  inspection  of  the  body,  three 
or  four  days  after  death,  there  was  found  disease  of  the  heart 
sufficient  to  account  for  death,  and  only  traces  of  prussic  acid 
in  the  stomach.    It  was  suggested  at  the  inquest  that  deceased 
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had  committed  suicide,  although  there  was  an  entire  ahsence  of 
motive.  The  strength  of  the  acid  in  the  bottle  was  lower  than 
that  which  was  stated  to  have  been  sent  out  by  the  druggist. 
In  order  to  account  for  this  it  was  surmised  that  deceased"  had 
poured  off  half  the  acid,  and  filled  the  bottle  with  water,  thus 
lowering  the  strength.  This  hypothesis  was  considered  to  he  sup- 
ported by  the  fact  that  lime  (from  hard  water)  was  contained  in 
the  prussic  acid  of  the  bottle;  but,  on  examining  the  acid  at 
the  druggist's,  lime  was  also  contained  in  it.  It  was  thought 
that  there  was  a  difference  in  the  amount;  but  to  have  rested  a 
presumption  of  suicide  on  sucli  a  minute  difference  as  this  would 
not  have  been  justifiable.  There  was  no  reason  to  suppose  that 
deceased  had  measured  off  half  an  ounce  of  the  acid  merely  to 
throw  it  away,  and  had  he  swallowed  it,  more  than  traces  would 
have  been  found  in  his  body.  The  discovery  of  any  quantity  of 
this  poison  in  a  dead  body  is  consistent  with  murder;  but  the  "dis- 
covery of  mere  traces,  within  a  few  days  of  de  ,th,  is  rather  pre- 
sumptive of  an  accident  than  of  suicide:  and  when  there  is  coexist- 
ing disease  of  the  heart,  we  may  fairly  make  allowance  for  a  more 
energetic  operation  of  the  poison.  The  jury  returned  a  verdict 
in  accordance  with  this  view.  If,  in  the  cases  recorded  by  Mr. 
Garson,  of  Stromness  (p.  645).  and  Dr.  Geoghegan  (p.  660),  the 
persons  had  died  instead  of  recovering  from  full  medicinal 
doses,  it  would  have  been  very  easy  to  suggest  that  they  had 
destroyed  themselves;  that  each  had  taken  a  large  dose,  and 
that  traces  found  in  the  bodies,  two  or  three  days  after  death, 
might  be  explained  by  the  great  volatility  of  the  poison,  and  its 
loss  by  evaporation.  It  is  obvious  that  in  those  two  cases  such 
a  series  of  speculations  would  have  been  quite  erroneous. 

In  reference  to  the  medicinal  use  of  this  poison,  there  appears 
to  be  no  strict  relation  between  grains,  minims,  and  drops.  I 
have  found  by  experiment,  that  sixty  minims  (or  one  drachm) 
of  the  same  prussic  acid,  at  two  per  cent.,  measured  in  three 
different  measures,  weighed  respectively  61,  62 -5,  and  64  grains, 
while  this  quantity  of  the  acid  containing  two  per  cent., 
dropped  from  an  eight-ounce  bottle,  was  equivalent  to  forty- 
two  drops, — and  the  same  measure  of  an  acid  at  four  per  cent 
was  equivalent  to  forty  drops.  The  volume  and  weight  of 
drops  vary  according  to  the  nature  of  the  liquid,  the  size  of  the 
bott.e,  the  width  of  the  lip  of  the  bottle,  and  the  angle  of  in- 
clination. Hence  it  is  a  most  uncertain  mode  of  measuring, 
and  in  reference  to  doses  I  have  here  substituted  grains  "  for 
"  drops." 

Period  at  which  Death  takes  place.— It  has  been  ob- 
served in  the  human  subject,  that  when  individuals  have  taken 
the  same  dose,  death  has  occurred  at  very  different  periods  of 
time:  age,  idiosyncrasy,  the  state  of  health,  and  the  presence  or 
absence  of  food  in  the  stomach,  are  conditions  which  of  course 
u  u  4 
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exert  an  appreciable  influence  on  the  operation  of  this  poison. 
In  the  cases  of  the  seven  Parisian  epileptics  (ante,  p.  640),  a 
similar  dose  was  given  to  all,  but  death  took  place  at  very 
different  periods, —  the  first  person  died  in  about  fifteen  or 
twenty  minutes,  and  the  last  only  after  three-quarters  of  an 
hour!  In  one  instance  in  which  seven  drachms  of  the  acid  were 
taken,  death  took  place  in  five  minutes :  in  another,  in  which  an 
ounce  was  taken,  the  person  survived  about  ten  minutes.  (So- 
bernheim.)  When  the  dose  is  two  drachms  and  upwards,  we 
may  probably  take  the  average  period  lor  death  at  from  two  to 
ten  minutes.  In  Mr.  Hicks's  case,  forty-nine  drops  of  P.  L.  acid 
destroyed  life  in  twenty  minutes.  It  is  commonly  when  the  dose 
is  in  about  a  fatal  proportion,  that  we  find  a  person  survives 
from  half  an  hour  to  an  hour.  In  this  respect,  death  by  prussic 
acid  is  like  death  by  lightning: — the  person  in  general  cither  dies 
speedily  or  recovers  altogether.  According  to  Dr.  Lonsdale, 
death  has  occurred  in  the  human  subject  as  early  as  the  second, 
and  as  late  as  the  forty-fifth  minute.  There  are  cases  recorded 
in  which  death  has  taken  place  after  an  hour,  or  longer  (case  of 
Marcooly.  p.  639).  The  quantity  here  taken  was  probably  two 
drachms  (  =  2^  grains  of  anhydrous  acid).  In  the  case  of  Mont- 
gomery (Glasgow  Court  of  Justiciary,  Dec.  1857),  a  similar  dose 
was  administered,  and  the  evidence  rendered  it  probable  that  the 
woman  survived  fifty  minutes.  In  a  case  which  occurred  to 
Casper,  a  woman  who  had  taken  a  large  dose  of  the  poison  mixed 
with  ethereal  oil,  was  found  lying  dead,  with  a  liquordadle  in  one 
hand,  and  half  a  cucumber  in  the  other.  (Ger.  Med.  i,  p.  434.) 
The  deceased  was  probably  intoxicated  when  she  took  the 
poison;  but  the  condition  of  the  body  showed  a  very  rapid  death. 

Although  it  may  be  said  that  those  who  survive  an  hour  have 
a  good  chance  of  recovery,  yet  death  may  occur  from  the  poison 
after  the  lapse  of  several  hours.  In  a  case  of  poisoning  by  two 
ounces  of  laurel  water,  mentioned  by  Casper,  a  man,  ait.  60,  did 
not  die  until  after  the  lapse  of  five  hours,  although  lie  was  ren- 
dered almost  immediately  insensible  by  the  dose.  (Ger.  Med. 
1857,  p.  431.)  Bbcker  met  with  a  case  in  which  an  ounce  of  the 
acid  of  the  Prussian  pharmacopoeia  (1  per  cent.),  equal  to  nearly 
four  grains  and  a  half  oi  anhydrous  acid,  caused  death  after  thirty- 
six  hours.  (Op.  cit,  p.  23.)  Unless  the  greater  part  of  the  poison 
was  vomited  early,  it  is  difficult  to  understand  how  it  happened 
that  the  person  could  have  survived  so  large  a  dose  for  so  long  a 
period, —  one-fifth  of  this  quantity  having  destroyed  the  life  of  an 
adult  in  twenty  minutes  (Mr.  Hicks's  case,  p.  660).  Bocker,  how- 
ever, appears  to  attribute  death  to  the  consequences  of  bleeding  and 
the  nimia  diligentia  nudicina  !  But  although  death  may  not  com- 
monly ensue  until  after  the  lapse  of  some  minutes  or  hours,  in- 
sensibility, and  consequently  a  want  of  power  to  perform  acts  of 
volition  and  locomotion,  may  sometimes  come  on  in  a  few  seconds. 
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The  time  at  which  this  loss  of  power  is  supposed  to  take  place, 
has  frequently  become  an  important  medico-legal  question;  and 
on  the  answer  to  it  the  hypothesis  of  suicide  or  murder  in  a 
particular  case  may  rest.    (See  p.  6-12.) 

Treatment. — Cold  affusion  to  the  head  and  spine  has  been 
found  the  most  efficacious  mode  of  treatment.  In  a  case  that 
occurred  to  Dr.  Banks,  a  girl  took  by  mistake  in  medicine  thirty 
minims  of  prussic  acid.  Immediately  afterwards  she  sprang  up 
convulsively  from  her  seat,  and  fell  senseless.  Her  teeth  were 
firmly  set,  and  her  eyes  staring  and  fixed.  Stimulants  failed  to 
rouse  her  :  —  the  limbs  were  flaccid  ;  —  the  pupils  dilated,  and 
she  was  wholly  insensible  ;  the  respiration  was  slow,  and  the 
pulse  scarcely  perceptible.  A  stream  of  cold  water  from  a 
pitcher  was  allowed  to  fall  from  some  height  on  the  region  of 
the  spine.  In  a  minute  she  began  to  move,  and  became  con- 
vulsed ;  her  symptoms  abated,  and  in  a  few  hours  she  was  quite 
collected.  She  recovered  in  a  few  days ;  but  there  is  hardly  a 
doubt  that  she  would  have  died,  had  she  not  been  thus  treated. 
(Ed.  Med.  and  Sur.  Jour,  xlviii.  44.)  In  the  following  case  of 
recovery,  cold  affusion  was  resorted  to  at  a  later  period.  ( Med. 
Gaz.  xxxvi.  104.)  H.  G.,  ast.  59,  a  healthy  labourer,  swallowed 
by  mistake  a  dose  of  anhydrous  prussic  acid,  equal  to  nine-tenths 
of  a  grain,  in  eighteen  drachms  of  distilled  water.  He  had  no 
sooner  taken  it  than  he  was  seized  with  a  violent  constriction  of 
the  diaphragm,  and  a  sense  of  suffocation.  He  walked  to  the 
outer  door  of  the  house,  about  twelve  or  fourteen  paces,  when 
he  fell  insensible,  and,  in  his  fall,  broke  a  large  pan  which  was 
full  of  water,  the  contents  of  which  saturated  his  clothes  ;  this, 
no  doubt,  had  a  beneficial  influence  upon  him.  The  acci- 
dent occurred  about  half-past  seven  o'clock  in  the  morning,  and 
it  was  not  until  twenty  minutes  after  eleven,  or  nearly  four 
hours  after  taking  the  acid,  that  he  showed  symptoms  of  return- 
ing animation  ;  when,  by  the  application  of  cold  water  and 
ammonia,  he  was  soon  restored.  On  coming  to  himself,  he 
vomited  freely  ;  but  no  odour  of  the  acid  was  perceptible  in 
the  liquid  thrown  from  the  stomach.  The  next  day  he  had 
recovered.  Mr.  Harthill  has  reported  a  case  in  which  cold  affu- 
sion led  to  recovery  after  probably  a  large  dose.  (Prov.  Med. 
Jour.  March  5,  1845,  p.  153.)  In  Mr.  Garson's  case  (Ed.  Med. 
and  Sur.  Jour.  lix.  72,  and  p.  645,  ante),  cold  affusion  and  the 
use  of  ammonia  appear  to  have  been  attended  with  the  best 
effects.  The  vapour  of  ammonia  may  be  cautiously  applied  to 
the  nostrils,  and  stimulating  liniments  by  friction  to  the  chest  and 
abdomen  ;  but  unless  the  dose  is  small,  and  the  patient  is  seen 
early,  there  can  be  little  hope  of  benefit  from  any  treatment. 
Internal  remedies  appear  to  be  of  no  service.  The  blood  is 
speedily  poisoned,  and  no  chemical  antidote  can  reach  this 
liquid  to  counteract  the  effects  of  the  poison.    If  the  power  of 
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swallowing  remains,  an  emetic  may  be  given,  the  stomach-pump 
used,  or  the  throat  irritated,  to  clear  the  stomach  of  any  resi- 
duary poison.  Turpentine,  or  other  stimulating  injections,  may 
be  administered  if  the  state  of  the  patient  admits  of  such  treat- 
ment. The  mixed  oxides  of  iron  (prepared  by  adding  carbonate 
Of  -oia  to  a  strong  solution  of  green  vitriol  and  persulphate  of 
iron),  have  been  proposed  as  an  antidote.  They  can  be  pro- 
ductive of  no  injury,  and  may,  to  a  certain  extent,  fix  the 
ujiabsorbed  prussic  acid  in  the  stomach  ;  but  the  patient  is  not 
commonly  seen  until  it  is  too  late  to  administer  tim  or  any  other 
compound.    The  power  of  shallowing  is  lost. 

Bleeding  from  the  jugular  vein  was  strongly  recommended  by 
Dr.  Lonsdale.  It  may  be  beneficial  in  the  after-treatment  of 
protracted  cases  when  there  is  any  sign  of  cerebral  congestion ; 
but,  in  general,  the  pulse  is  scarcely  perceptible,  and  bleeding  is 
therefore  inapplicable.  There  is  always  great  loss  of  power 
under  the  operation  of  this  poison :  hence,  the  imprudent  or 
hasty  abstraction  of  blood  may  prevent  recovery.  Experiments 
on  dogs  show  that  this  mode  of  treatment  is  not  attended  with 
any  benefit.  (Prov.  Trans.  X.  S.  iii.  p.  72.  In  one  of  the 
Parisian  cases  (p.  641),  death  took  place  soon  after  a  small 
quantity  of  blood  was  drawn  from  the  arm  ;  and.  according  to 
Bocker,  bleeding  from  the  arm  accelerated  death  in  a  protracted 
case  of  poisoning  observed  by  him.  In  his  opinion,  it  is  a  deci- 
dedly injurious  practice,  C  >p  cit.  127.)  Viewing  the  whole  of 
the  blood  as  a  poisoned  fluid,  it  does  not  seem  reasonable  to 
resort  to  bleeding  in  the  early  stage ;  and  in  the  later  stage,  it 
may  thber  retard  recovery  or  ace-  ierate  death. 

v.  Jlt'anfj  .:.  Crun.  Court,  Aug.  1844),  a  ques- 
tion arose  respecting  the  proper  mode  of  treating  cases  of  poison- 
ing by  prussic  acid.  The  prisoner  was  a  surgeon,  and  he  was 
charged  with  the  murder  of  his  wife,  who  died  in  his  presence 
from  the  effects  of  a  large  dose  of  prussic  acid.  The  medical 
facts  in  the  case  were  very  simple.  There  could  be  no  doubt 
that  the  poison  had  been  taken,  and  that  it  was  the  cause  of 
death.  The  nature  of  the  symptoms,  their  rapid  and  fatal 
course,  and  the  detection  of  the  poison  in  large  quantity  in  the 
stomach,  rendered  these  conclusions  absolutely  certain.  Again, 
there  was  no  doubt  that  the  poison  had  been  administered,  either 
intentionally  or  unintentionally,  by  the  prisoner,  £.  e.  that  it  was 
thr  >u£h  his  act,  either  criminal  or  innocent,  that  the  poison  was 
placed  within  reach  of  the  deceased,  and  under  circumstances 
which  would  render  it  not  improbable  tliat  she  would  swaliow  it 
by  mistake.  It  was  placed  in  a  common  drinking-glass  in  the 
bedroom, — the  prisoner  being  at  the  time  in  a'  aojoininz  room. 
Be  accounted  for  this  strange  conduct,  by  saying  that  he  was  in 
the  habit  of  nstng  prussic  acid  medicinally, — that  he  broke  the 
r>v.t. .  .:.       r.-  y,  remote  the  stopper ;  ar.o,  in  o.",er  to  save  t.vj 
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contents,  collected  the  acid  in  a  tumbler  or  glass,  such  as  is  used 
for  drinking:  water  !  His  attention  was  called  off,  and  he  went 
into  an  adjoining  room,  without,  as  it  would  appear,  making  any 
remark,  or  cautioning  his  wife  respecting  the  poison  placed  hi 
the  tumbler,  and  within  her  reach  ! 

The  presumption  ot*  criminality,  under  such  circumsta-ees, 
had  no  direct  relation  to  medical  evidence :  it  was  a  question  to 
be  decided  by  the  jury  from  the  facts  proved.    The  medical 
evidence  had,  however,  two  important  bearings; :  1,  the  plan  of 
treatment  which  should  be  adopted  in  such  an  emergeney  by  a 
medical  man  ;  2.  the  exact  period  at  which  insensibility  and  loss 
of  consciousness  supervene  in  eases  of  poisoning  by  prussie  acid. 
The  prisoner,  on  finding  that  his  wife  had  swallowed  the  poison, 
called  for  assistance,  but  did  not  at  the  time  state  the  real  cause 
of  the  symptoms  :  although  it  came  out  in  evidence  that  he 
lrust  have  known  that  the  deceased  had  swallowed  prussie  acid. 
He  caused  her  feet  and  hands  to  be  put  into  hot  water,  and 
talked  of  bleeding  her  -.  but  said  it  was  of  no  use,  as  circulation 
had  ceased     she  had  no  pulse").    He  told  the  first  witness  who 
came  to  her,  that  "she  would  not  come  to, — it  was  a  disease  of 
the  heart,  and  that  her  mother  had  died  just  like  it  nine  months 
ago,"    Bnt  it  was  subsequently  proved  that  the  prisoner  had 
himself  registered  the  cause  of  death  in  the  mother,  as  bilious 
fever  !    The  late  Dr.  A.  T.  Thomson,  who  gave  evidence  at  the 
trial,  was  questioned  upon  the  usual  lemedies  in  such  eases, 
which  he  stated  to  be— cold  affusion,  ammonia,  and  stimulants; 
and  very  properly  expressed  an  opinion,  that  what  had  been 
done  by  the  prisoner  could  be  of  no  benefit  whatever.   The  jury 
acquitted  the  prisoner.    The  verdict  did  not  proceed  from  any 
defect  in  the  medical  evidence  :  the  cause  of  death  was  clear, 
but  it  was  for  the  jury  to  determine  the  value  of  the  moral  and 
circumstantial  evidence  against  the  prisoner  as  the  alleged 
administrator.    Of  these  circumstances,  which  were  exceedingly 
strong,  it  is  here  unnecessary  to  speak  ;  but  the  learned  judge 
and  the  jury,  in  the  opinion  of  most  persons,  took  a  very  lenient 
view  of  them. 
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CHAPTER  37. 

• 

PRUSSIC     ACID          CHEMICAL    ANALYSIS          THE    SILVER,  IRON, 

AND   SULPHUR- TESTS  APPLIED  TO  THE   LIQUID  AND  VAPOUR 

 OBJECTIONS  DETECTION   IN    ORGANIC    LIQUIDS  AVITHOUT 

DISTILLATION  PROCESS    BY    DISTILLATION  DETECTION  IN 

THE  TISSUES  —  PERIOD  DURING  WHICH  IT  MAY  BE  DETECTED 

IN   THE   DEAD  BODY  ALLEGED    SPONTANEOUS  PRODUCTION 

OF  PRUSSIC  ACID  THE  POISON  NOT  DETECTED  QUANTI- 
TATIVE ANALYSIS. 

CHEMICAL  ANALYSIS. 

Prussic  acid  is  a  limpid  colourless  liquid.  Its  specific  gravity, 
when  its  strength  ranges  from  2  to  5  per  cent,  of  anhydrous  acid, 
is  0  998.  It  is,  therefore,  just  barely  lighter  than  water,  but  it 
readily  mixes  with  water  and  alcohol  in  all  proportions.  It  has 
a  faint  acid  reaction  ;  if  litmus  paper  is  strongly  reddened  by  it, 
the  presence  of  sulphuric  or  of  some  foreign  acid  may  be  suspected. 
It  is  sometimes  thus  acidulated  for  the  purpose  of  preserving 
it.  Its  vapour  has  a  peculiar  odour  which,  when  the  acid  is 
concentrated,  although  not  at  first  perceptible,  is  sufficient  to 
produce  giddiness,  insensibility,  and  other  alarming  symptoms. 
(See  ante,  p.  636.)  It  was  at  one  time  supposed  that  the 
odour  might  be  present  in  cases  in  which  it  would  be  impossible 
to  detect  the  poison  by  chemical  processes,  and  instances  of  this 
are  given  by  Orfila  (Ann.  d'Hyg.  i.  489),  by  Dr.  Lonsdale  (Ed. 
Med.  and  Surg.  Jour.  li.  52),  and  by  I)r.  Christison  (Op.  cit. 
1854,  pp.  760,  774).  Improved  methods  of  research  have,  how- 
ever, shown  that  the  acid  may  be  detected  in  cases  in  which  no 
odour  is  perceptible. 

The  tests  which  are  best  adapted  for  the  detection  of  this 
poison,  either  in  liquid  or  vapour,  are  equally  applicable,  whe- 
ther the  acid  be  concentrated  or  diluted,  and,  so  far  as  the  de- 
tection of  the  vapour  is  concerned,  whether  it  be  pure  or  mixed 
with  organic  matter.  In  the  simple  state,  the  tests  are  three  in 
number  : — the  Silver,  the  Iron,  and  the  Sulphur  tests. 

I.  The  Silver-test. — Nitrate  of  Silver.  —  This  yields,  with 
prussic  acid,  a  dense  white  precipitate,  speedily  subsiding  in 
heavy  clots  to  the  bottom  of  the  vessel,  and  leaving  the  liquid 
almost  clear.  The  precipitate  is  identified  as  cyanide  of  silver 
by  the  following  properties  : — a.  It  is  insoluble  in  cold  nitric 
acid  ;  but  when  drained  of  water,  and  a  sufficient  quantity  of 
strong  acid  is  added,  it  is  easily  dissolved  on  boiling,  b.  It 
evolves  prussic  acid  when  digested  in  muriatic  acid.  c.  The 
recent  precipitate  is  readily  dissolved  by  a  few  drops  of  strong 
solution  of  potash,  provided  the  whole  of  the  prussic  acid  has 
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not  been  precipitated  by  nitrate  of  silver.  If  to  this  mixture  a 
small  quantity  of  a  solution  of  green  sulphate  of  iron  is  added, 
and  the  whole  well  shaken,  Prussian  blue  is  formed,  and  is  made 
evident  on  adding  diluted  sulphuric  or  hydrochloric  acid  to  the 
turbid  mixture.  The  acid  dissolves  the  surplus  oxide  of  iron,  and 
leaves  the  Prussian  blue  in  the  precipitate,  d.  The  precipitated 
cyanide  of  silver,  when  well  dried  and  heated  in  a  small  reduction 
tube,  yields  cyanogen  gas,  which  may  be  burnt  at  the  mouth  with 
a  rose-red  flame  and  blue  halo.  This  is  a  well-marked  character, 
and  at  once  identifies  the  acid  which  yielded  the  precipitate  as 
prussic  acid.  By  this  property  the  cyanide  is  eminently  distin- 
guished from  all  the  other  salts  of  silver.  The  tenth  of  a  grain 
of  cyanide  of  silver  is  sufficient  for  the  performance  of  this  ex- 
periment. This  represents  l-50th  grain  of  prussic  acid  or  one 
drop  of  pharmacopceial  acid. 

In  the  employment  of  the  silver-test  for  the  detection  of  the 
vapour  of  the  poison,  we  may  place  a  few  drops  of  the  silver  solu- 
tion in  a  watch-glass,  and  invert  this  over  another  watch-glass 
containing  the  suspected  poisonous  liquid.  Cyanide  of  silver, 
indicated  by  the  formation  of  an  opaque  white  film  in  the  solution, 
is  immediately  produced,  if  the  acid  is  only  in  a  moderate  state  of 
concentration.  One  drop  of  the  pharmacopceial  acid  (equivalent 
to  l-50th  of  a  grain  of  pure  acid)  produces  speedily  a  A-isible 
effect.  When  the  prussic  acid  is  much  diluted,  a  few  minutes 
are  required  ;  and  the  opaque  film  begins  to  show  itself  at  the 
edges  of  the  silver  solution.  In  this  case  the  action  may  be 
accelerated  by  the  heat  of  the  hand.  If  the  vapour  be  allowed 
to  act  very  slowly  and  in  a  diluted  form,  on  the  nitrate  of  silver, 
the  cyanide  is  produced  in  well-defined  prismatic  crystals,  plainly 
visible  under  a  low  power  of  the  microscope.  This  is  an  addi- 
tional special  character  of  this  compound.  Further,  unlike  the 
chloride  of  silver,  the  cyanide  remains  white  under  exposure  to 
light,  while  the  chloride  rapidly  acquires  a  slate-grey  colour. 

2.  The  Iron-test. — The  object  of  the  application  of  this  test  is 
the  production  of  Prussian  Blue.  We  may  add  to  a  small  quan- 
tity of  the  suspected  poisonous  liquid  a  few  drops  of  potash,  and 
of  a  solution  of  green  sulphate  of  iron.  A  dirty  green  or 
brownish  precipitate  falls;  on  shaking  this  for  a  few  minutes, 
and  then  adding  diluted  muriatic  or  sulphuric  acid,  the  liquid 
becomes  blue  ;  and  Prussian  blue,  of  its  well-known  colour,  un- 
affected by  diluted  acids,  slowly  subsides.  If  the  prussic  acid  be 
in  small  quantity,  the  liquid  has  at  first  a  yellow  colour,  from  the 
salt  of  iron  formed  ;  it  then  becomes  green,  but  the  precipitate 
ultimately  subsides  so  as  to  appear  of  a  blue  colour  in  the  mass. 
The  same  result  is  obtained  by  adding  a  solution  of  the  iron-salt 
to  the  potash-solution  of  the  cyanide  of  silver  (supra);  and  thus, 
by  this  method,  the  two  tests  may  be  applied  to  only  one  portion 
of  the  poison.    The  iron-test  may  be  employed  for  the  detection 
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of  the  vapour  of  prussic  acid,  by  the  process  described  in  speak- 
ing of  the  silver-test.  For  this  purpose  we  place  a  few  drops  of 
caustic  potash  in  a  small  white  saucer  or  watch-glass,  and  invert 
it  over  the  suspected  liquid.  After  a  few  minutes  a  drop  of  a  solu- 
tion of  green  sulphate  of  iron  may  be  added  to  the  potash,  and  then 
a  drop  of  diluted  muriatic  acid, —  Prussian  blue  will  appear  if 
prussic  acid  is  present.  The  recently  precipitated  mixed  oxides 
of  iron  with  potash  may  be  placed  in  the  upper  watch-glass 
with  the  same  results.  The  silver  and  the  iron-tests  may  be 
easily  conjoined  in  testing  the  same  quantity  of  poison.  If  the 
precipitated  cyanide  of  silver,  obtained  by  the  addition  of  nitrate 
of  silver  to  the  suspected  liquid,  be  moistened  with  strong  muri- 
atic acid,  and  the  vapour  of  prussic  acid  evolved  be  collected 
in  a  watch-glass  or  saucer,  on  the  plan  just  described,  Prussian 
blue  will  be  procured,  and  the  action  of  the  silver-test  will  be 
strongly  corroborated.  The  iron-test  will  detect  as  small  a 
quantity  of  the  acid  as  the  silver-test. 

3.  The  Sulphur- test. —  Liebig  first  proposed  the  following 
process  for  detecting  prussic  acid  as  a  liquid.  (Oesterreichisehe, 
Med  Wochenschrift,  27  Marz,  1847,  396.)  If  a  few  drops  of 
bihydrosulphate  of  ammonia  (containing  a  little  excess  of  sul- 
phur) be  added  to  a  small  quantity  of  the  solution  of  prussic 
acid,  and  the  mixture  be  gently  warmed,  it  becomes  colourless, 
and,  on  evaporation,  leaves  sulphocyanate  of  ammonia  —  the  sul- 
phocyanic  acid  being  indicated  by  the  intense  blood-red  colour 
produced  on  adding  to  the  dry  crystalline  residue  a  solution  of 
colourless  persulphate  of  iron :  the  colour  immediately  disappears 
on  adding  one  or  two  drops  of  a  solution  of  corrosive  sublimate. 
The  intensity  of  the  colour  is  much  lowered  by  moderate  dilution 
with  water.  This  process  is  very  delicate,  and  it  therefore  re- 
quires some  care  in  its  application :  thus,  if  too  large  a  propor- 
tion of  the  hydrosulphate  of  ammonia  is  added, —  or  if  the  boiling 
and  evaporation  be  not  carried  far  enough,  the  persalt  of  iron 
will  be  precipitated  black  by  the  undecomposed  hydrosulphate 
of  ammonia ;  and,  if  the  heat  be  carried  too  far,  the  sulphocy- 
anate of  ammonia  may  itself  be  volatilised  and  lost.  This  test 
requires  a  longer  time  for  its  application  than  either  the  silver 
or  the  iron-test.  Should  the  prussic  acid  contain  traces  of  Prus- 
sian blue  or  a  salt  of  iron,  it  may  acquire  a  dark  colour  on  the 
addition  of  hydrosulphate  of  ammonia. 

Liebig  confined  the  application  of  this  test  to  liquid  prussic 
acid,  but  I  have  found  that  it  is  applicable  to  the  detection  of 
the  minutest  portion  of  the  vapour.  In  this  respect  it  is  as  deli- 
cate for  prussic  acid  as  Marsh's  process  for  arsenic.  It  will 
reveal  the  presence  of  the  4000th  part  of  a  grain  under  favour- 
able circumstances.  In  order  to  apply  it,  we  place  the  diluted 
prussic  acid  in  a  watch-glass,  and  invert  over  it  another  watch- 
glass,  holding  in  its  centre  one  drop  of  the  bihydrosulphate  of 
ammonia.     No  change  apparently  takes  place  in  the  hydro- 
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sulphate  ;  hut  if  the  watch-glass  be  removed  after  the  lapse 
of  from  half  a  minute  to  ten  minutes,  according  to  the  quantity 
and  strength  of  prussic  acid  present,  and  gently  heated  to  100°, 
sulphocyanate  of  ammonia,  sometimes  in  a  'crystalline  state, 
will  be  obtained  on  evaporating  the  drop  of  hydrosulphate 
to  dryness.  With  an  acid  of  from  three  to  five  per  cent,  the 
action  is  completed  in  ten  seconds.  The  addition  of  one  drop 
of  persulphate  of  iron  to  the  dried  residue  brings  out  the  blood- 
red  colour  instantly,  which  is  intense  in  proportion  to  the 
quantity  of  sulphocyanate  present.  Such  is  the  simple  method 
of  employing  the  test.  When  the  prussic  acid  is  excessively 
diluted,  the  warmth  of  the  hand  may  serve  to  expedite  the  evolu- 
tion of  the  vapour,  but  a  moderate  heat  (80°  to  100°)  is  after- 
wards required  to  effect  the  change.  (See  Med.  Gaz.  vol.  xxxix. 
p.  765.) 

In  detecting  the  vapour,  the  sulphur-test  acts,  cceteris  paribus, 
more  rapidly  and  more  delicately  than  the  silver-test;  but  the 
two  may  be  usefully  employed  together.  Add  to  the  deposited 
cyanide  of  silver  one  drop  of  hydrosulphate  of  ammonia  and 
warm  the  mixture.  Persulphate  of  iron  will  produce  a  red  colour 
in  the  liquid  in  spite  of  the  presence  of  black  sulphuret  of  silver. 
The  silver-test  acts  visibly,  and  therefore  serves  as  a  guide  :  the 
sulphur-test  acts  invisibly  ;  for  there  is  no  apparent  change 
unless  the  glass  be  left  so  long  that  the  ammonia  is  spontane- 
ously evaporated,  and  the  sulphur  oxidated  or  deposited.  The 
sulphur  process  will  enable  an  analyst  to  detect  the  vapour  of 
prussic  acid  when  no  odour  can  be  perceived,  and  when  the 
silver  and  iron-tests  fail  to  act  with  certainty.  After  the  exposed 
mixture  has  been  heated,  the  acid  is  solidified,  and  the  quantity 
for  testing  thus  concentrated  into  the  smallest  possible  bulk.  In 
reference  to  putrescent  liquids  it  is  not  affected  by  sulphuretted 
hydrogen  like  the  silver  and  iron-tests,  and  it  acts  in  spite  of 
the  presence  of  this  gas. 

Objections — Nitrate  of  silver,  it  is  well  known,  gives  a  white 
precipitate  with  numerous  acids  ;  but  if  the  properties  of  the  pre- 
cipitate, especially  those  marked  under  b,  d  (p.  6G9),  be  observed, 
there  is  at  once  an  end  to  any  objection  :  a  volatile  acid  con- 
taining cyanogen  must  have  been  present  in  the  liquid.  The 
production  of  Prussian  blue  from  the  liquid,  in  the  manner  de- 
scribed (p.  669),  is  free  from  any  chemical  objection.  There  is  no 
liquid  acid  known  to  chemists  that  will,  under  similar  circum- 
stances, produce  the  same  results.  The  sulphur-test  is  also  free 
from  any  objection,— the  sulphocyanate  of  iron  being  well  cha- 
racterized by  its  blood-red  colour,  its  solubility  in  a  solution  of 
corrosive  sublimate,  and  by  other  chemical  properties. 

When  the  tests  are  applied  to  the  detection  of  the  vapour,  they 
are  absolutelv  free  from  any  chemical  objection.  There  is  no 
other  acid,  or  volatile  compound  of  cyanogen,  which  in  any 
respect  resembles  prussic  acid,  that  is  known  to  produce  similar 


072    mussic  ACID.    DETECTION  in  organic  mixtures. 


results.  The  tests  applied  to  the  vapour  are  therefore  conclusive. 
There  can  be  no  pretence  for  omitting  this  part  of  the  process 
in  any  medico-legal  analysis. 

In  organic  liquids. — Any  organic  liquid  suspected  to  contain 
prussic  acid,  e.g.  the  matters  first  vomited,  or  the  contents  of  the 
stomach  after  death,  may,  under  the  limitations  already  men- 
tioned (p.  642),  have  an  odour  of  the  poison  perceptible  to  one  or 
more  individuals.  If  the  liquid  has  no  odour  of  prussic  acid,  but 
an  odour  of  sulphuretted  hydrogen,  or  of  some  strongly-smelling 
substance,  e.  g.  peppermint  or  tobacco,  still  the  poison  may  be 
present,  and  it  may  be  detected,  if  not  as  a  liquid,  by  the 
ordinary  process  of  distillation  —  at  least  by  its  vapour.  Of 
the  two  processes  to  be  pursued,  that  which  relates  to  the 
detection  of  the  vapour  is  the  more  certain,  and  open  to  the 
fewest  objections.,  It  should  always  be  tried  before  resorting 
to  distillation,  because  no  plausible  objection  can  then  be  raised 
on  the  ground  that  prussic  acid  might  have  been  generated  from 
a  decomposition  of  animal  matter  during  the  process.  If  the 
poison  be  clearly  and  unequivocally  detected  by  its  vapour,  there 
is  no  necessity  for  resorting  to  distillation,  except  for  the  purpose 
of  determining  the  proportion  of  prussic  acid  present. 

Detection  by  vapour  without  distillation. — The  organic  liquid 
may  be  placed  in  a  wide-mouthed  bottle,  to  which  a  watch-glass 
has  been  previously  fitted  as  a  cover.  The  capacity  of  the  bottle 
may  be  such  as  to  allow  the  surface  of  the  liquid  to  be  within 
one  or  two  inches  of  the  concave  surface  of  the  watch-glass. 
The  solution  of  nitrate  of  silver  is  then  used  as  a  trial-  test  in 
the  manner  already  described  (page  668).  If  the  1 -200th  of  a 
grain  of  prussic  acid  be  present  and  not  too  largely  diluted,  it 
will  be  detected  (at  a  temperature  of  60°)  by  the  drop  of  nitrate 
of  silver  being  converted  into  an  opaque  white  film  of  cyanide 
of  silver,  the  chemical  change  commencing  at  the  margin.  This 
if  in  small  quantity,  may  be  found  to  be  soluble  in  concen- 
trated nitric  acid  :  the  solution  is  aided  by  heat.  Owing  to  the 
evolution  of  sulphuretted  hydrogen,  the  nitrate  of  silver  may  be 
darkened.  We  must  then  at  once  employ  the  sulphur-test,  as 
this  is  not  affected  by  sulphuretted  hydrogen  gas.  Any  black 
precipitate  formed  by  the  addition  of  a  persalt  of  iron  may  be 
removed  by  muriatic  acid. 

Detection  by  distillation.—  The  organic  liquid  may  be  distilled 
without  any  mixture  of  acids  or  alcohol,  in  a  water-bath,  at 
212°,  and  from  one-sixth  to  one-eighth  of  the  contents  of 
the  retort  collected  through  a  condensing  tube  in  a  receiver 
kept  cool  by  water.  The  tests  may  be  applied  to  the  dis- 
tilled liquid.  If  the  trial-tests  indicate  that  the  quantity  of 
poison  is  small,  a  few  drops  of  a  solution  of  nitrate  of  silver  or  of 
caustic  potash  may  be  placed  in  the  receiver,  to  fix  the  acid  as  it  is 
distilled  over  ;  Prussian  blue  may  then  be  procured  by  the  process 
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described,  or  the  vapour  may  be  at  once  absorbed  by  hydrosul- 
pliate  or"  ammonia  in  the  receiver,  and  the  liquid  evaporated  at 
100  to  obtain  sulphocyanate.  This  is  rarely  required,  as  the 
liquid  may  be  easily  obtained  by  the  first,  or  by  a  second  dis-tilla- 
tion  in  a  state  fit  tor  the  application  of  the  tests. 

Detection  of  prussic  acid  in  the  tissues. — That  prussic  acid  is 
absorbed,  and  widely  diffused  through  the  body  is  proved  by  ex- 
periments elsewhere  related  (page  65).  The  acid  is  also  rapidly 
eliminated.  Prussic  acid  has  been  detected  in  the  blood  and 
viscera  of  animals  poisoned  with  it,  by  the  process  of  distilla- 
tion. Kramer  thus  diseovered  it  in  the  blood  of  an  animal. 
Heller  detected  the  acid  in  most  of  the  soft  organs,  as  well  as  in 
the  blood,  by  digesting  them  in  a  small  quantity  of  potash, 
and  then  adding  a  salt  of  iron  and  muriatic  acid.  (Archiv  fur 
phys.  Chem.  1845,  i.  and  ii.  143.)  Mr.  Hicks  states  that  he 
poisoned  a  cat  with  twenty  minims  of  Scheele's  acid.  Eight 
hours  after  death  the  body  was  examined  ;  a  small  aperture  was 
made  in  the  chest,  and  a  watch-glass,  containing  a  few  drops  of 
nitrate  of  silver,  was  accurately  fitted  over  it.  In  half  an  hour 
there  was  a  perceptible  white  margin,  and  in  an  hour  the  solution 
of  the  nitrate  had  been  converted  to  a  white  film,  proved  to  be 
cyanide  of  silver  by  its  insolubility  in  cold,  and  its  solubility  iu 
boiling  nitric  acid.  The  whole  of  the  contents  of  the  chest, 
when  placed  in  a  bottle,  gave  out  a  vapour  which  readily  pro- 
duced with  the  respective  tests  cyanide  of  silver  and  Prussian  blue. 
(Med.  Gaz.  xxxvi.  632. ) 

In  addition  to  the  facts  elsewhere  related,  regarding  the  ab- 
sorption and  diffusion  of  prussic  acid,  the  following  experiments 
have  a  special  interest,  as  they  demonstrate  the  rapidity  of  this 
diffusion.  Dr.  C.  Willis,  of  Dublin,  injected  one  drachm  of 
diluted  prussic  acid  (4  per  cent.)  into  the  pleura  of  a  rabbit. 
Symptoms  of  poisoning  began  in  ten  seconds,  and  the  animal 
died  in  twenty- five  seconds  from  this  time.  When  the  symptoms 
commenced,  a  string,  previously  placed  around  one  of  the  hind 
legs,  was  drawn  so  tightly  as  to  stop  all  circulation.  The  leg 
was  immediately  cut  off  below  the  ligature,  and  laid  by  in  a  little 
water  well  covered  up.  The  next  day,  although  no  odour  of 
prussic  acid  could  be  detected,  it  was  readily  found  by  distilla- 
tion in  a  water-bath  and  the  application  of  the  iron-test,  as  well 
as  by  the  sulphur-test.  In  another  experiment  the  symptoms 
began  and  the  leg  was  tied  in  eight  seconds.  Death  ensued  in 
thirty  seconds.  Prussic  acid  was  detected  in  the  amputated  leg 
as  well  by  the  odour  as  by  the  tests.  In  a  third  experiment  on 
a  puppy,  five  days  old,  symptoms  began  and  the  leg  was  tied 
four  seconds  after  the  injection;  the  presence  of  the  acid  was  de- 
monstrated both  by  the  sense  of  smell  and  tests.  (Lancet,  May 
29,  1858,  p.  541.) 

The  poison  may  be  detected  in  the  blood,  secretions,  or 
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any  of  the  soft  organs,  by  placing  them,  if  recent,  in  a  bottle, 
and  collecting  the  vapour  in  the  manner  already  described 
(p.  670).  This  will  be  found  to  be  more  convenient  and  satis- 
factory than  the  process  of  distillation.  In  the  case  of  a  dog 
poisoned  by  prussic  acid,  Mr.  Hicks  brought  me  the  stomach 
after  it  had  been  exposed  twenty-four  hours  and  thoroughly 
washed  under  a  current  of  water,  and  yet  the  poison  was  readily 
detected  by  placing  the  whole  organ  in  a  bottle,  and  absorbing 
the  vapour  by  nitrate  of  silver.  This  shows  how  completely  the 
animal  tissues  are  penetrated  by  prussic  acid,  and  how,  at  least 
for  a  time,  it  is  firmly  retained  by  them.  Its  great  volatility, 
however,  is  also  proved  by  the  detection  of  the  vapour  under  these 
circumstances. 

It  is  important  to  consider,  in  reference  to  the  detection  of 
this  poison  in  organic  liquids  or  solids,  on  what  results  an  analyst 
should  rely  for  conclusive  evidence  of  its  presence.  In  the  ap- 
plication of  the  tests  for  the  vapour,  either  to  an  organic  liquid 
or  to  the  product  of  a  double  distillation,  it  appears  to  me  that 
in  order  to  render  a  medical  opinion  conclusive  and  satisfac- 
tory, results  should  at  least  be  obtained  by  the  silver  and  sul- 
phur— or  iron  and  sulphur-tests.  So  small  a  quantity  of  the 
poison  is  required  for  the  application  of  two  tests,  that  there 
seems  to  be  no  good  reason  for  relying  upon  the  action  of  one. 
The  silver  and  iron-test  may  be  applied  first,  and  these  should  be 
followed  by  the  sulphur-test,  as  the  latter  always  contaminates 
the  liquid  to  be  tested.  It  is  true  that  the  sulphur-test  will 
reveal  the  presence  of  the  poison  when  the  iron-test  fails,  owing 
to  the  difficulty  of  collecting  a  minute  trace  of  Prussian  blue: 
but  in  this  case  the  quantity  of  poison  must  be  exceedingly 
small,  and  the  reaction  of  the  sulphur-test  very  feeble.  Although 
we  at  present  know  of  no  vapour  but  that  of  prussic  acid  which 
will  thus  affect  the  sulphur-test,  it  appears  to  me  that  we  should 
not  be  justified  in  relying  upon  infinitesimal  results,  which 
admit  of  no  kind  of  corroboration.  The  question  is  here  much 
the  same  as  in  reference  to  the  detection  by  the  process  of  Marsh, 
of  minute  traces  of  what  is  alleged  to  be  arsenic,  Avhen  the 
quantity  is  too  small  to  be  separated  by  Reinsch's  process. 
The  silver-test  cannot  be  relied  on  for  detecting  small  quantities 
of  prussic  acid  in  organic  liquids  or  solids,  unless  the  film  of 
cyanide  of  silver  is  converted  to  sulphocyanate  of  ammonia 
by  the  method  described  (p.  671).  When,  however,  we  have 
procured  the  coloured  results  by  the  iron  and  sulphur-tests, 
there  can,  it  appears  to  me,  be  no  reasonable  doubt  of  the  pre- 
sence of  the  poison.  With  either  result  separately,  as  applied 
to  the  vapour,  there  may  be  room  for  objecting  to  the  conclusion, 
that  prussic  acid  has  been  certainly  detected.  If  more  than 
one  test  is  used  by  a  cautious  analyst  in  examining  the  liquid 
poison  when  in  appreciable  quantity,  how  much  more  is  such  a 
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corroboration  required  when  he  is  dealing  with  an  imponderable 
quantity  of  vapour  obtained  from  the  organic  liquids  or  solids 
of  a  dead  body  ? 

Period  at  which  the  acid  may  be  detected  after  death.  If  an 

organic  liquid  containing  the  poison  is  kept  in  a  closely  stop, 
pered  vessel  it  may  sometimes  be  detected  after  a  long  period. 
When  the  liquid  has  been  exposed  for  three  or  four  days  the 
vapour-tests  have  ceased  to  indicate  its  presence  at  the  mouth 
of  the  bottle  containing  the  liquid  :  but  the  acid  has  been  ob- 
tained by  distillation.  I  have  detected  prussic  acid  when  mixed 
in  small  quantity  with  porter  after  the  lapse  of  twelve  months; 
but  then  the  bottle  had  been  kept  closed,  and  the  contents  were 
not  putrefied.  The  practical  question  for  consideration  is  for  how 
long  a  period  may  we  expect  to  find  the  poison  in  the  contents 
of  the  putrefied  stomach  or  tissues  of  a  dead  body.  The  fol- 
lowing facts  throw  some  light  upon  this  question: — The  acid 
has  been  found  in  the  stomach  by  distillation  seven  days 
after  death,  although  the  odour  could  not  be  perceived  before 
distillation.  (Case  of  Ramus,  p.  656.)  Orlila  is  said  to  have 
discovered  it  eiyht  days  after  death  in  the  cases  of  the  Parisian 
epileptics;  but  he  merely  states  he  perceived  an  odour  of  bitter 
almonds,  not  that  he  obtained  the  poison  by  distillation!  (See 
p.  653  )  In  a  case  in  which  three  drachms  had  been  taken, 
I  could  neither  detect  the  acid  by  the  odour  nor  by  the  most 
careful  distillation,  twelve  days  after  death.  (Guy's  H.  R., 
April,  1845.)  The  poison  has  been  detected  in  the  stomach  by 
the  vapour  and  by  distillation  in  one  case  in  three,  and  in  other 
cases  in  four,  five,  and  ten  days  after  death.  (See  Essential  Oil 
of  Almonds,  p.  700.)  In  the  case  ot'Marcooley  (Cent.  Crim.  Court, 
Dec.  1856)  the  contents  of  the  stomach  consisted  of  two  ounces  of 
a  brownish  fluid  mixed  with  oil.  They  were  received  by  the  che- 
mical witness,  seven  days  after  death,  in  a  bottle  secured  with 
bladder  only,  at  the  mouth.  Still  he  detected  prussic  acid 
faintly  by  the  smell  but  distinctly  by  the  tests.  He  procured 
from  the  stomach  and  contents  a  quantity  of  prussic  acid  cq;ial 
to  six-tenths  of  a  minim  of  Scheele's  strength.  In  this  instance 
about  two  drachms  of  the  poison  had  been  taken,  and  had  caused 
death  in  an  hour.  In  the  case  of  Montgomery  (Report  of  trial  of 
Thompson,  Glasgow  Circuit  Court,  1857,  by  Hugh  Cowan,  pp.  9 
and  53 ),  the  deceased  died  in  about  fifty  minutes  after  having 
taken  two  drachms  of  prussic  acid  (three  and  a  quarter  grains  of 
anhydrous  acid).  The  death  took  place  on  the  13th  September: 
the  body  was  buried  on  the  17th,  and  exhumed  on  the  30th.  The 
parts  removed  were  then  put  into  stoppered  bottles,  and  on  the 
5th  of  October  the  Drs.McKinlay  detected  prussic  acid  doubtfully 
by  the  odour,  but  distinctly  by  the  three  tests,  in  the  stomach, 
before  distillation,  as  well  as  in  the  liquid  distilled  from  the 
stomach  and  its  contents.  They  did  not  succeed  in  detecting  its 
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presence  in  the  tissues.  About  five  weeks  subsequently  to  this 
analysis,  the  organs,  which  had  been  kept  closely  secured  in  glass 
bottles,  were  examined  by  Dr.  Maclagan.  The  heart,  kidneys, 
and  intestines  gave  no  indication  of  the  presence  of  the  poison, 
but  it  was  detected  by  the  sulphur-test,  in  the  form  of  vapour, 
in  one  half  of  the  spleen  (p.  62)  although  there  was  no  odour 
of  the  poison.  Dr.  Maclagan  quoted  in  his  evidence  a  French 
case,  on  the  authority  of  a  M.  Brame,  in  which  prussic  acid  is 
said  to  have  been  detected  in  a  dead  body  twenty-one  days  after 
interment.  (Wharton  and  Stille,  Med.  Jur.  p.  492.)  But 
the  steps  of  the  analysis  in  this  case  are  so  unsatisfactory  as  to 
render  it  doubtful  whether  prussic  acid  was  discovered  at  all. 
A  mixture  of  chloride  of  silver  and  animal  matter  would  have 
given  rise  to  the  reactions  obtained  by  M.  Brame.  In  the  former 
edition  of  this  work,  as  well  as  in  the  Medical  Jurisprudence, 
I  have  quoted,  on  the  authority  of  Mr.  Nunneley,  a  case  in 
which  the  late  Mr.  West  is  reported  to  have  detected  prussic 
acid  by  distillation  in  the  stomach  of  a  man  twenty-three 
days  after  death,  "  although  no  pains  had  been  taken  to  preserve 
it/'  (Prov.  Trans.  1847,  N.  S.  vol.  iii.  p.  81.)  Mr.  Nunneley 
ascribes  the  preservation  of  the  acid  in  the  contents  of  the 
stomach  to  their  being  strongly  imbued  with  gastric  juice,  &c. 
The  facts,  however,  when  closely  examined,  do  not  support  either 
the  statement  or  the  theory.  The  contents  of  the  stomach,  ex- 
amined twenty-four  hours  after  death,  smelt  strongly  of  prussic 
acid,  and  yielded  clear  evidence  of  the  presence  of  the  poison  by 
all  the  tests  applied  to  the  vapour.  The  whole  quantity  of 
anhydrous  prussic  acid  in  the  stomach,  as  determined  by  distil- 
lation, was  calculated  to  amount  at  this  time  to  only  four-tenths 
of  a  grain.  It  appears  that  Mr.  West  distilled  another  portion 
of  the  contents  twenty-three  days  after  death,  and  the  tests  then 
acted  upon  the  distillate  as  readily  as  at  first.  (Prov.  Med. 
and  Surg.  Jour.  July  23,  1845,  p.  466.)  It  is  not  stated  that  no 
care  had  been  taken  to  preserve  them  ;  and  it  is  most  impro- 
bable that  if  they  had  been  exposed,  any  part  of  the  four-tenths 
of  a  grain  of  this  volatile  poison  would  have  remained  in  them 
after  the  lapse  of  three  weeks.  This  case  merely  proves,  there- 
fore, that  prussic  acid  may  be  retained  and  detected  after  many 
days  in  the  contents  of  the  stomach  of  a  person  who  has  taken 
this  poison.  The  longest  period  at  which  it  has  been  clearly 
detected  in  the  dead  body  was  in  the  case  of  Montgomery 
(supra),  namely,  seventeen  days.  It  appeared  from  the  evidence 
in  this  case,  that  the  body  was  placed  under  favourable  circum- 
stances for  the  retention  of  the  poison. 

It  is  obvious  that  the  period  at  which  this  poison  may  be  de- 
tected, must  depend  on  the  dose  taken,  the  duration  of  life  after 
it  was  taken,  and  the  circumstances  under  which  the  body  has 
been  placed  after  death.  In  the  case  of  Walter  Palmer  (Kugeley 
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|  inquest,  January,  1856,  p.  194),  a  question  arose  whether,  as- 
suming that  the  deceased  had  taken  just  a  fatal  dose  of  Sche'ele's 
prussic  acid,  i  e.  tv-enty  minims,  or  about  one-third  of  a  tea- 
spoonful,  it  was  probable  any  part  of  the  dose  would  remain  in 
the  stomach  four  and  a  half  months  after  death.  Although  de- 
ceased was  in  a  diseased  condition,  there  was  a  strong  proba- 
bility from  moral  circumstances  that  he  had  died  from  the 
administration  of  a  dose  of  prussic  acid  in  brandy.  Dr.  Rees 
and  I  examined  the  stomach  by  the  vapour-tests,  as  well  as  by 
distillation,  soon  after  the  body  was  exhumed  :  but  there  was  no 
trace  of  prussic  acid  or  of  any  sulphocyanide  in  the  stomach. 
The  body  had  been  buried  eighteen  weeks,  and  was  far  advanced 
in  putrefaction.  There  was  reason  to  believe,  on  the  theory  of 
poisoning,  that  the  dose  given  was  small.  It  was,  therefore,  not 
in  the  least  degree  probable  that  any  trace  of  prussic  acid  or  of 
the  results  of  its  decomposition  would  be  found.  Mr.  Herapath, 
of  Bristol  however,  circulated  a  statement  that  he  had  detected 
prussic  acid  in  a  dead  body  at  a  long  period  after  death,  and  led 
a  section  of  the  public  to  believe,  that  because  it  was  not  found  in 
the  body  of  Walter  Palmer,  there  had  been  no  poisoning  !  On 
examining  the  grounds  on  which  this  statement  was  made,  they 
wholly  fail  to  support  the  singular  view  adopted  by  this  chemist. 
It  does  not  appear  that  he  has  ever  detected  prussic  acid  in  a 
dead  body,  even  one  month  after  death  :  but  in  one  case  of 
poisoning  by  the  oil  of  bitter  almonds,  having  failed  to  detect  the 
poison  in  the  stomach,  he  inferred  that  the  oil  had  been  taken, 
in  consequence  of  his  having  found  sulphocyanic  acid  in  the 
blood  two  months  after  death  (ante,  p.  194;  Chemist,  1854,  vol.  i. 
p.  321).  Assuming  the  correctness  of  this  conclusion,  and  that 
the  witness  was  justified  in  inferring  poisoning  by  oil  of  bitter 
almonds  through  the  stomach  from  this  alleged  chemical  disco- 
very in  the  blood,  it  by  no  means  folloAvs  that  a  minimum  fatal 
dose  of  prussic  acid  should  leave  any  trace  of  its  presence  in 
a  stomach  or  in  the  blood  nearly  five  months  after  death  ! 

Is  the  discovery  of  prussic  acid  in  the  stomach  or  tissues  of  a 
person,  a  proof  that  death  has  been  caused  by  it  ?  As  a  general 
rule,  we  should  be  justified  in  answering  this  question  in  the  af- 
firmative :  as  less  than  a  grain  may  destroy  life.  We  do  not 
here  meet  with  the  objection  which  applies  to  most  other  poisons, 
that  the  patient  may  have  been  cut  off  by  disease  supervening 
after  it  had  been  taken  ;  since  if  the  poison  operates  fatally  at  all, 
it  is  in  the  course  of  a  few  minutes.  Latent  diseases  of  the  heart 
and  brain  may  undoubtedly  by  a  coincidence,  cut  short  life. 
Prussic  acid,  it  is  well  known,  is  used  medicinally,  and  patients 
are  in  the  habit  of  taking  it  for  some  time  after  they  have  ceased 
to  be  attended  by  the  medical  man  who  has  prescribed  it.  A 
person  may  die  suddenly  from  natural  disease  while  taking  the 
acid,  and  a  chemist,  relying  on  the  discovery  of  the  poison  in  the 
x  x  3 
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stomach,  might  give  an  opinion  that  death  was  caused  by  it. 
In  such  cases,  on  recent  inspection,  the  acid  will  be  found  in 
mere  traces  :  if  a  larger  quantity  is  detected  than  would  corre- 
spond to  a  medicinal  dose,  there  may  be  reason  to  suspect  death 
from  accident  or  suicide  ;  but  the  whole  of  the  facts  of  the  case 
should  be  considered,  or  the  results  of  a  chemical  analysis  might 
seriously  mislead  a  jury. 

The  detection  of  the  acid  in  the  tissues,  in  the  soft  organs,  or 
in  the  blood,  would  justify  the  opinion  that  it  had  been  taken 
into  the  body  during  life.  It  is  a  diffusible  poison,  and  will  readily 
traverse  the  membranous  structures  :  but  it  must  be  within  the 
body  in  order  that  this  should  occur,  and  the  only  other  supposi- 
tion of  which  the  facts  will  admit  is,  that  the  acid  was  injected  into 
the  stomach  after  death.  When  two  or  more  poisons  are  present 
in  the  stomach,  and  one  is  prussic  acid  in  a  fatal  dose,  there  can 
be  no  reason  to  hesitate  in  assigning  death  to  the  latter.  In  a 
case  which  occurred  in  1837-8,  prussic  acid  and  arsenic  were 
found  in  the  stomach  after  death.  In  another,  the  mixture  taken 
by  the  deceased  consisted  of  brandy,  opium,  arsenic,  and  prussic 
acid. 

Alleged  spontaneous  production  of  prussic  acid. —  If  an  analyst 
confined  his  processes  to  the  detection  of  free  prussic  acid  in  the 
stomach,  it  might  be  objected  to  his  results  that  it  had  been 
spontaneously  generated  there.  If  he  detected  it  only  after 
distillation,  it  might  be  alleged  that  the  heat  employed  had  reacted 
on  the  organic  matter  and  produced  it.  Supposing  that  the  pre- 
sence of  the  poison  has  been  previously  determined  in  the  blood 
and  tissues  by  the  vapour-tests,  it  is  obvious  that  this  objection 
would  at  once  fall  to  the  ground.  This  part  of  the  evidence  may 
be  neglected,  or  it  may  fail:  hence  it  is  necessary  to  consider 
whether  prussic  acid  can  be  spontaneously  generated,  under  any 
circumstances,  in  organic  liquids  or  in  the  body,  within  a  few 
days  after  death. 

That  this  acid  is  a  product  in  various  chemical  processes  is 
undoubted;  thus  it  appears  to  be  formed  at  a  high  temperature 
by  the  reaction  of  nitric  acid  on  alcohol  (see  p.  638),  as  well 
as  in  other  cases.  No  one  has  yet  suggested  that  there  is 
normal  prussic  acid  in  the  body:  hence  the  whole  question  turns 
upon  the  chemical  probability  of  its  spontaneous  generation  from 
articles  of  food  or  other  substances  which  may  be  contained  in 
the  stomach.  That  the  acid  should  be  thus  produced  without 
the  aid  of  heat,  has  not,  so  far  as  I  am  aware,  been  suggested; 
and  if  it  were  liable  to  be  produced  by  heat  during  distillation, 
it  is  obvious  that  those  who  are  engaged  in  medico-legal  re- 
searches would  be  continually  meeting  with  it  as  a  product. 
There  is  nothing  to  bear  out  such  an  hypothesis  in  works  on 
chemistry  or  toxicology.  If  the  organic  liquid  contained  any  of 
the  kernels  of  certain  fruits,  the  pulp  of  the  black  cherry,  or  laurel 
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berries, — bitter  almonds  or  substances  which  are  known  to  furnish 
prussic  acid  by  mere  contact  with  water,  the  poison  would  be  un- 
doubtedly procured  by  distillation  ;  but  the  result  is  then  artificial, 
and  cannot  constitute  a  valid  objection  to  the  chemical  processes 
employed.  Orfila  believed  it  possible  that  prussic  acid,  like  acetic 
acid  or  ammonia,  might  be  a  product  of  decomposition  in  the 
dead  body;  or,  at  any  rate,  that  putrefaction  might  engender 
some  compound  which  would  give  with  the  different  tests  all  the 
reactions  of  prussic  acid.  (Toxicologic,  ii.  405.)  This  is  put 
as  a  bare  possibility  from  analogy ;  and  as  a  corrective  to  the 
doubt  thus  thrown  on  chemical  evidence,  he  says  the  objection 
is  inadmissible  when  the  person  has  died  under  symptoms  of 
poisoning  by  prussic  acid,  and  when  the  appearances  in  the  body 
are  like  those  caused  by  this  poison!  This,  however,  would  not 
meet  those  crtses  where  nothing  was  known  concerning  the 
symptoms.  He  further  states,  that  if  an  organic  liquid  is  not 
much  decomposed,  and  only  a  gentle  heat  is  applied  during  dis- 
tillation, the  objection  cannot  hold,  because  the  poison  is  not 
obtained  under  these  circumstances.  Orfila  does  not,  however, 
adduce  a  single  fact  in  support  of  his  views;  and  the  result  of 
the  only  experiment  which  he  mentions  is  decidedly  against 
them.  M.  Bonjean,  of  Chambery,  has  given  the  results  of  some 
experiments  on  the  distillation  of  beef  with  water,  and  on 
the  blood  of  the  ox  ;  also  on  various  mixtures  of  organic 
matter  and  of  animal  substances,  in  a  state  of  putrefaction  (op. 
cit.  p.  54) ;  but  in  not  one  instance  was  prussic  acid  found  to  exist, 
except  when  a  substance  containing  it  had  been  added !  The 
results  of  experiments  do  not  bear  out  this  hypothesis;  and 
if  analogy  is  to  be  substituted  for  proof  in  its  favour,  there 
is  nothing  to  prevent  the  admission  of  the  production  of  mor- 
phia, strychnia,  and  other  organic  poisons  as  a  result  of  putre- 
faction! The  alleged  production  of  prussic  acid  by  the  mere 
distillation  of  organic  matter  under  a  temperature  of  212°, 
appears,  therefore,  to  be  an  unfounded  objection.  During  a 
period  of  twenty-seven  years,  I  have  distilled  the  contents  of 
numerous  stomachs,  in  all  states  of  decomposition,— organic 
liquids,  such  as  porter,  milk,  gruel,  either  mouldy  or  putrid, 
without  in  any  one  instance  finding  the  slightest  trace  of  prussic 
acid  in  the  distilled  liquids,  either  by  the  odour  or  by  the  usual 
tests;  and  it  appears  to  me  that  until  some  unequivocal  results 
in  support  of  this  hypothesis  are  forthcoming,  a  medical  witness 
would  be  fully  justified  in  utterly  rejecting  it  as  an  unfounded 
assumption. 

When  the  stomach  contains  matters  from  which  prussic  acid 
is  known  to  be  chemically  producible  by  simple  admixture  with 
water,  with  or  without  the  application  of  heat,  the  case  is  dif- 
ferent. It  then  becomes  a  question  whether  the  quantity  of 
prussic  acid  which  these  substances  are  capable  of  yielding, 
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hears  any  proportion  to  the  actual  quantity  detected.  One 
bitter  almond  will  give  a  perceptible  quantity  of*  Prussian  blue. 
Dr.  Guerard  states,  on  the  authority  of  M.  Pilhol,  that 
nearly  all  vegetable  substances  containing  nitrogen  possess  the 
property  of  transforming  amygdaline  to  essential  oil  of  bitter 
almonds  and  prussic  acid.  A  mixture  of  common  flour,  barley, 
or  rye,  produced  this  effect  in  five  or  six  hours;  but  with  maize, 
it  required  a  period  of  three  or  four  days.  He  then  inquires 
whether  a  stomach  might  not  possibly  contain  the  materials 
which  would  lead  to  this  transformation  ;  and  in  the  event  of 
sudden  death  from  natural  causes,  whether  there  might  not  be  a 
false  accusation  of  poisoning  by  prussic  acid?  (Ann.  d'Hyg. 
Oct.  1847,  p.  442.)  If  the  human  stomach  contained  any  sub- 
stance taken  as  food  or  medicine,  from  which  prussic  acid  was 
producible,  such  a  mistake  might  occur;  but  M.  Filhol's  experi- 
ments show  that  amygdaline  must  be  present ;  and  this  peculiar 
body  is  not  a  constituent  of  ordinary  food.  It  is  found  in  the 
bitter  almond,  in  peach  kernels,  in  the  berries  and  leaves  of  the 
laurel,  and  I  have  found  it  in  the  fruit  of  the  Passion  flower.  If 
these  substances  have  not  been  eaten  with  the  food,  or  not  taken 
in  sufficient  quantity  to  account  for  death,  no  mistake  can  arise: 
if,  however,  they  have  been  taken,  then  the  case  resolves  itself 
into  one  of  poisoning  by  these  substances.  If  a  person  has 
swallowed  pure  amygdaline,  the  result  would  be  the  same  ; 
but  the  real  force  of  this  objection  to  chemical  evidence  is 
not  to  produce  prussic  acid  from  amygdaline,  but  to  produce 
amygdaline  from  ordinary  food  or  by  common  putrefactive 
fermentation.  It  is  as  easy  to  conceive  that  prussic  acid  should 
be  formed  in  the  stomach  at  once  from  beef,  potatoes,  and  other 
substances,  as  that  amygdaline  should  be  derived  from  them. 
It  may  be  proper  to  state  that  sweet  almonds  and  common 
nuts  contain  no  amygdaline;  its  presence  in  any  seed  is  indi- 
cated by  the  powerful  odour  of  the  essential  oil  of  almonds  on  tri- 
turation with  cold  water*  (See  Med.  Gaz.  vol.xxiii.  p.  328.)  Dr. 
Witling  is  represented  to  have  found  prussic  acid  as  a  spontaneous 
product  of  the  decay  of  unsound  cheese.  (Christison  on  Poisons, 
p.  756.)  I  have  examined  cheese  in  various  stages  of  decay,  but 
not  the  slightest  trace  of  prussic  acid  has  been  detected  in  it  by 
the  most  delicate  tests.  Large  quantities  of  decayed  cheese  are 
sold  to  the  poor  in  London,  but  we  never  hear  of  any  effects 
like  those  caused  by  prussic  acid  resulting  from  its  use. 

Notwithstanding  the  entire  absence  of  proof  that  prussic  acid 
is  generated,  either  at  common  temperatures  or  at  a  heat  of 
distillation  (212°),  it  is  necessary  to  state  that  a  salt  (sulpho- 
cyanide  of  potassium)  containing  cyanogen,  exists  in  small 
quantity  in  the  saliva.  This  may  be  mixed  with  the  contents  of 
the  stomach,  and  it  may  be  suggested  that  it  would  yield  prussic 
acid  by  distillation  with  an  acid.    In  answer  to  this  it  may  be 
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stated,  that  if  the  vapour-tests  have  given  the  usual  results  before 
distillation,  the  objection  cannot  hold,  because  tbe  sulpho- 
cyanic  is  a  fixed  acid  in  a  state  of  combination.  If  it  happened 
that  any  ferrocyanide  or  sulphocyanide  of  potassium  was  present 
in  the  stomach  at  the  time  of  death,  the  distillation  of  the  contents 
•with  sulphuric,  phosphoric,  or  tartaric  acid,  as  recommended  by 
some  amdyists,  would  lead  to  the  production  of  prussic  acid. 
These  salts,  however,  are  not  used  in  medicine:  if  present,  their 
presence  would  be  easily  detected  on  neutralizing  the  undistilled 
liquid  of  the  stomach  (if  alkaline)  and  adding  persulphate  of  iron  ■ 
this  would  at  once  produce  Prussian  blue  or  a  deep  red  colour. 
It  is,  however,  unnecessary  to  employ  an  acid  in  disr illation 
except  to  neutralize  the  liquid  if  alkaline.  No  advantage  is 
gained  by  the  addition  of  alcohol  or  any  foreign  suhstance  to  the 
contents  of  a  stomach  under  these  circumstances.  They  should 
be  dealt  with  in  the  state  in  which  they  are  removed  from  the 
body.  Cyanide  of  potassium  may  be  present  in  the  stomach  and 
yield  prussic  acid  by  distillation:  but  this  is  an  active  poison,  and 
its  presence  may  be  easily  discovered  in  the  liquid  contents  before 
they  are  distilled.  In  all  cases  in  which  the  vapour-tests  fail  to 
act,  it  is  advisable  to  test  the  liquid  before  distillation,  for  the 
presence  of  a  cyanide  or  a  sulpho-  or  ferrocyanide. 

This  question  has  more  than  a  theoretical  interest.  In  two 
important  cases  of  murder  in  recent  times,  the  alleged  spontaneous 
production  of  prussic  acid  in  a  dead  body  was  made  a  ground  of 
defence,  although  unsuccessfully.  As  a  last  resort  in  a  desperate 
defence,  a  medical  witness  must  be  prepared  to  hear  this 
objecrion  urged  against  his  chemical  evidence  when  it  cannot 
be  otherwise  assailed.  In  Reg.  v.  Taivell  (Bucks  Lent  Assizes, 
1845),  the  prisoner  was  indicted  for  the  murder  of  a  woman 
named  Sarah  Hart.  The  deceased  was  found  insensible  and 
dying,  and  no  accurate  account  of  the  symptoms  could  be  ob- 
tained, as  no  one  but  the  criminal  was  present.  The  body  was 
examined  eighteen  hours  after  death,  but  no  odour  was  perceived 
about  the  mouth,  or  in  some  blood  which  had  been  drawn  from 
the  body.  The  lungs  were  slightly  congested,  and  there  were 
some  old  pleuritic  adhesions,  but  there  was  no  disease  of  any 
organ  to  account  for  death.  The  stomach  and  bowels  presented 
no  morbid  change.  The  contents  of  the  former  amounted  to 
twelve  ounces  of  liquid,  having  no  odour  of  prussic  acid,  but 
merely  a  strongly  acid  smell  of  beer.  ( Lancet,  April  5,  1845, 
p.  379  ;  Northern  Journal  of  Medicine,  May  1845.)  They  con- 
sisted of  partially  digested  food,  intermixed  with  the  pulp  of 
apple  without  the  pips.  Prussic  acid  was  obtained  from  the  con- 
tents of  the  stomach  by  distillation:  it  was  identified  by  the  appli- 
cation of  the  usual  tests,  and  after  separation  as  cyanide  of  silver, 
by  its  odour.  The  quantity  thus  obtained  amounted  to  one  grain 
of  anhydrous  acid,  equal  to  fifty  minims  of  pharmacopoeia  1  acid. 
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The  administration  of  the  poison  to  the  deceased  was  clearly- 
brought  home  to  the  prisoner,  partly  by  a  series  of  moral  cir- 
cumstances of  a  most  convincing  kind,  and  partly  by  his  own 
admissions.  He  attributed  death  to  suicide  ;  but  this  was  entirely 
out  of  the  question. 

The  case  is  chiefly  remarkable  from  the  medical  assumptions 
made  by  the  learned  counsel  who  conducted  the  defence.  They 
were, — 1.  That  there  must  be  direct  evidence  of  death  from 
poison.  2.  That  the  evidence  of  medical  witnesses  who  had 
never  before  met  with  a  case  of  poisoning  by  prussic  acid  should 
not  be  received.  3.  That  the  quantity  of  poison  found  in  a 
stomach  should  be  sufficient  to  cause  death!  "If  there  was  not 
enough  prussic  acid  in  the  stomach  to  account  for  death,  there 
was  an  end  of  the  case."  (See  on  this  fallacy  p.  196.)  4.  That 
although  a  grain  of  prussic  acid  (anhydrous)  was  there  found, 
yet  the  witnesses  had  not  proved  upon  their  own  knowledge  and 
experience,  that  this  was  sufficient  to  cause  death  !  5.  That 
because  persons  had  recovered  from  a  larger  quantity  than  was 
found  in  deceased's  stomach,  it  was  not  to  be  inferred  that  she 
had  died  from  the  effects  of  a  grain.  6.  That  because  the 
odour  of  prussic  acid  was  not  perceived  in  the  stomach  before, 
distillation,  there  could  have  been  none  present  at  the  time  of 
inspection;  and  that  prussic  acid  could  not  destroy  life  in  any 
case  without  leaving  the  odour  behind  it.  7.  That  a  grain  of 
anhydrous  prussic  acid  might  have  been  spontaneously  produced  in 
the  stomach  of  the  deceased  after  death,  partly  from  the  pips  of 
apples,  a  portion  of  cake,  the  saliva  swallowed  during  mastication, 
and  partly  from  the  decomposition  of  animal  matter  !  It  need 
hardly  be  observed  that  this  theory  of  the  spontaneous  production 
of  prussic  acid  in  the  stomach  was  invented  by  the  chemists  re- 
tained for  the  defence,  including  among  others  Mr.  Herapath  and 
Dr.  Letheby.  Every  scientific  point  involved  in  this  defence  was 
based  either  upon  a  fallacy  or  a  misstatement.  The  learned 
judge  (Lord  Wensleydale)  who  tried  the  case,  showed  that  he 
was  fully  competent  to  unravel  and  expose  the  errors,  legal  and 
medical,  involved  in  such  subtle  and  dangerous  propositions. 
— The  statement  of  the  prisoner's  counsel,  that  it  was  a  rule  of 
law  that  there  should  be  direct  proof  of  death  having  been 
caused  by  poison,  and  of  the  presence  in  the  stomach  of  a  suffi- 
cient quantity  of  poison  to  produce  death,  was  not  true, — neither 
was  it  necessary  to  prove  what  quantity  of  prussic  acid  would 
destroy  life  by  the  testimony  of  a  person  who  had  actually  seen 
a  human  life  destroyed  by  it.  With  regard  to  the  smell,  the 
only  conclusion  from  the  evidence  was,  that  smell  was  a  proof  of 
the  presence  of  the  poison,  but  that  the  absence  of  smell  was  no 
proof  of  its  absence.  According  to  the  witnesses,  a  grain,  or 
even  less  than  a  grain,  of  prussic  acid  taken  into  the  stomach, 
was  sufficient  to  cause  death.    With  respect  to  the  allegation 
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that  prussic  acid  might  be  obtained  from  apple-pips,  Mr.  Cooper, 
the  chemical  witness,  found  apple  but  no  pips  in  the  stomach', 
and  it  was  only  by  the  distillation  of  the  (bruised)  pips  that  the 
acid  was  formed.  After  a  short  deliberation  the  jury  returned  a 
verdict  of  guilty,  and  the  prisoner,  before  execution,  confessed 
that  he  had  perpetrated  the  murder. 

An  opinion  has  gone  abroad,  that  the  poison  in  this  case  was 
not  administered  by  the  mouth,  but  in  a  more  secret  manner. 
This  opinion  was  based  on  the  absence  of  odour  in  the  stomach, 
and  on  the  reported  confession  of  the  criminal.  It  was,  however, 
founded,  on  a  mistaken  view  of  the  medical  facts.  One  grain  of 
anhydrous  prussic  acid  was  certainly  found  in  the  stomach,  and 
this  dose  was  of  itself  sufficient  to  cause  insensibility  and  rapid 
death. 

It  was  only  by  presuming  on  a  general  want  of  information 
regarding  poisons  among  barristers  that  such  an  unsound  defence 
as  this  could  have  been  suggested.  In  an  experiment  I  found 
that  the  seeds  of  ten  common  apples  distilled  with  water  (the 
husks  of  the  seeds  being  unbroken)  did  not  yield  in  the  distillate 
the  slightest  trace  of  prussic  acid.  When  they  were  bruised  and 
redistilled  in  a  raw  state  (unboiled),  there  was  a  mere  trace  of 
prussic  acid  in  the  distilled  liquid,  and  a  quantity  of  Prussian 
blue,  equal  to  the  1-1 50th  grain,  was  obtained.  (See  Med.  Gaz. 
vol.  xxxvi.  p.  328.)  (See  p.  709.)  Such  a  pseudo-scientific 
theory  as  this  to  account  for  the  presence  of  a  fatal  dose  of 
prussic  acid  in  a  dead  stomach  will  probably  never  again  be 
brought  forward.  The  odium  of  it  has  most  undeservedly 
fallen  on  the  lawyer  who  made  use  of  it,  in  place  of  the  chemists 
who  suggested  it,  and  who  must  have  known  that  it  was  wholly 
inconsistent  with  the  medical  facts  of  the  case. 

In  the  case  of  Montgomery  (Glasgow,  Dec.  1857),  the  views  of 
Orfila  and  other  chemists  regarding  the  alleged  production  of 
prussic  acid  in  a  dead  body  were  strongly  urged  in  the  defence. 
Only  traces  of  prussic  acid  were  found  in  the  stomach  after  the 
long  period  of  seventeen  days,  and  in  the  preserved  spleen  nearly 
two  months  after  death.  The  late  Lord  Justice  Clerk,  in  ad- 
dressing the  jury,  dismissed  this  theory  as  wholly  improbable 
and  unsustained  by  any  facts.  "If  it  were  true,  this  acid,"  he 
said,  "would  be  found  in  the  body  not  only  in  cases  of  poison- 
ing, but  in  many  other  cases.  He  trusted  that  it  might  never 
be  again  brought  forward  in  the  hope  to  perplex  and  mislead  a 
jury,  and  to  try  to  take  off  the  effect  of  the  clear  and  decided 
proof  of  the  existence  of  poison  in  the  body,  and  of  the  pos- 
session and  use  of  poison  by  the  accused.''  (Cowan's  Report, 
p.  100.) 

The  poison  not  detected. — A  person  may  die  from  prussic  acid 
and  none  be  found  in  the  body.  Assuming  that  a  small  but 
fatal  dose  has  been  administered",  and  that  the  dead  body  has 
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been  exposed  or  buried  for  a  few  weeks,  it  is  not  probable  that 
any  of  the  poison  would  be  found  by  chemical  analysis.  The 
odour  may  entirely  disappear  in  a  week,  and  the  longest  period 
at  which  the  poison  itself  has  been  found  in  the  body  is  seven- 
teen days.  In  this  case  the  quantity  was  so  small  that  no 
attempt  was  made  to  estimate  it,  (Case  of  Montgomery,  supra), 
while  the  dose  which  was  actually  taken  was  four  times  as  large 
as  that  which  has  sufficed  to  destroy  the  life  of  an  adult.  If  one- 
fourth  of  the  quantity  had  been  trtken,  it  is  probable  that  not  a 
trace  would  have  been  found.  Prussic  acid  is  rapidly  lost  by 
its  great  volatility.  (Seep.  194.)  Unless,  even  in  a  recent  in- 
spection of  the  body,  the  viscera  are  placed  in  stoppered  bottles, 
the  whole  may  disappear  within  a  few  hours  or  days.  These  re- 
marks apply  to  the  blood  and  tissues  with  even  greater  force  than 
to  the  stomach;  for  the  quantity  retained  as  a  result  of  absorp- 
tion is  generally  small,  and  is  constantly  diminishing  unless  the 
viscera  are  closely  sealed  up. 

Supposing  that  neither  by  distillation  nor  by  evaporation  of 
the  contents  of  a  stomach,  any  prussic  acid  or  any  product  of 
its  decomposition  (sulphocyanate)  is  obtained,  then  it  is  clear 
that  there  is  none  in  the  body;  for  it  is  not  probable  that  any 
would  be  found  in  the  tissues  or  blood  if  none  were  contained 
in  the  stomach.  Still,  for  reasons  elsewhere  stated,  it  must  not 
be  assumed  that  death  has  not  been  caused  by  prussic  acid. 
The  symptoms,  the  mode  of  death,  and  the  moral  circumstances 
of  the  case,  may  supply  the  evidence  necessary  for  conviction. 
(See  case  of  Walter  Palmer,  p.  677.) 

On  the  other  hand  prussic  acid  may  not  be  obtained  from  the 
putrescent  contents  of  the  stomach,  and  yet  they  may  contain  an 
alkaline  sulphocyanate,  or  a  substance  possessing  its  chemical 
properties.  In  the  former  edition  of  this  work  I  had  suggested 
that  this  conversion  to  sulphocyanate  in  the  presence  of  hydro- 
sulphate  of  ammonia,  might  account  for  the  partial  loss  of  prussic 
acid  in  the  dead  body.  The  following  experiment  was  performed 
with  a  view  to  try  this  question.  On  the  30th  of  June  1858, 
one  drachm  of  prussic  acid  (of  3j  per  cent.)  was  added  to  the 
viscera  of  a  person  who  had  died  suddenly,  but  not  from  poison. 
They  consisted  of  part  of  the  stomach,  liver,  and  intestines,  con- 
tained in  a  jar,  loosely  covered  by  an  earthenware  cover.  The 
acid  was  after  mixture  detected  immediately  by  the  vapour-tests. 
On  the  following  day  (July  1)  it  required  a  period  of  six  minutes 
for  the  detection  of  the  vapour.  On  the  3rd  of  July  the  silver- 
test  failed  to  detect  the  vapour,  and  the  sulphur-test  produced 
only  a  faint  indication.  As  the  acid  could  no  longer  be  detected 
by  the  vapour,  the  contents  of  the  jar  were  left  to  pass  through 
all  the  stages  of  putrefaction  at  a  temperature  reaching  sometimes 
;is  high  as  80°  or  90°,  and  they  were  not  again  examined  until  the 
16th  of  October.    The  viscera  were  then  highly  offensive.  The 
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silver-test  indicated  only  sulphuretted  hydrogen,  and  the  sulphur- 
test  gave  no  trace  of  prussic  acid  in  the  vapour.  The  viscera 
were  digested  in  a  mixture  of  one  part  of  alcohol  to  four  of  water, 
at  a  moderate  heat,  and  after  twenty-four  hours  the  liquid  was 
poured  off  and  filtered.  It  gave  a  full  and  decided  reaction  of 
sulphocyanic  acid,  with  a  persalt  of  iron,  and  this  acid  was  found 
to  be  in  combination  with  ammonia.  This  result  rendered  it 
highly  probable  that  some  portion  of  the  prussic  acid  had  become 
converted  in  the  putrescent  viscera  to  sulphocyanic  acid,  and  that 
traces  of  the  poison  were  thus  found  after  three  months  and  a  half. 
Considering,  however,  that  an  alkaline  sulphocyanide  is  a  consti- 
tuent of  saliva,  and  that  sulphocyanogen  may  be  a  product  of  de- 
composition, it  would  not  be  proper,  from  a  solitary  result,  to  infer 
in  another  case  that  prussic  acid  must  have  been  in  the  stomach 
at  the  time  of  death.  In  Mr.  Herapath's  case  (p.  700)  he  failed 
to  find  the  sulphocyanic  acid  in  the  stomach,  but  he  states  that 
he  found  it  in  a  small  quantity  of  blood.  Considering  that  the 
quantity  of  this  poison  which  enters  the  blood  is  at  all  times 
exceedingly  small,  and  that  it  is  rapidly  evolved  from  it,  it  is  not 
at  all  probable  that  the  acid  would  remain  in  the  blood  to  be 
fixed  by  putrefaction  for  a  longer  time  than  it  would  remain  in 
the  stomach.  On  the  contrary,  as  death  is  rapid,  it  is  in  the 
contents  of  the  stomach,  if  anywhere,  that  we  must  look  for  this 
conversion.  The  non-discovery  of  sulphocyanic  acid  in  the 
contents  of  the  stomach,  and  the  non-detection  of  the  essential 
oil  of  almonds  (the  poison  alleged  to  have  been  taken)  in  any 
part  of  the  body,  render  Mr.  Herapath's  case  one  of  mere  specu- 
lation. At  present  we  must  look  for  conclusive  and  satisfactory 
evidence  only  in  the  detection  and  separation  of  prussic  acid 
itself. 

Quantitative  analysis. — It  is  often  a  matter  of  importance  in 
reference  to  fatal  dose,  the  identity  of  a  particular  acid,  &c,  to 
ascertain  the  strength  of  the  prussic  acid  taken.  It  is  much  more 
satisfactory  to  determine  this  point  by  chemical  processes  than  by 
giving  the  poison  to  dogs  or  rabbits,  and  noting  how  long  a  time 
it  requires  for  a  certain  dose  to  destroy  life,  or  by  assuming  its 
strength  from  its  designation.  A  measured  and  weighed  quan- 
tity of  the  acid  may  be  precipitated  entirely  by  a  solution  of 
nitrate  of  silver.  The  precipitate  should  be  washed  and  dried  in  a 
water-bath  until  it  no  longer  loses  weight.  One  hundred  grains 
of  dry'cyanide  of  silver  are  equivalent  to  20*14  grains  of  anhy- 
drous prussic  acid;  this  is  in  the  proportion  of  about  one-fifth, 
so  that  the  weight  of  the  dried  cyanide  divided  by  five,  gives, 
with  sufficient  accuracy  for  common  purposes,  the  quantity  of 
anhydrous  prussic  acid  present.  One  hundred  grains  of  the 
London  pharmacopceial  acid  should  therefore  yield  ten  grains  of 
cyanide  of  silver :  and  the  same  quantity  of  ScheeWs  acid, — from 
twenty  to  twenty-five  grains.    The  presence  of  hydrochloric  acid , 
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either  as  the  result  of  distillation  or  of  direct  addition,  may  give 
rise  to  a  fallacy  in  the  estimation  of  the  quantity  of  prussic  acid. 
In  order  to  guard  against  this,  the  acid  or  the  distillate  may  be 
redistilled  with  finely  powdered  borax  or  chalk,  before  the  preci- 
pitation by  nitrate  of  silver.  The  foreign  acid  will  be  thus  sepa- 
rated from  it. 


CHAPTER  38. 

SUBSTANCES    PRODUCING   PRUSSIC    ACID  —  BITTER    ALMONDS  — 

ESSENTIAL    OIL  —  SYMPTOMS  APPEARANCES  —  FATAL  DOSE 

—  PERIOD  OF  DEATH  TREATMENT  —  ANALYSIS. 

BITTER  ALMONDS.     THE  ESSENTIAL  OIL. 

The  bitter  almond  owes  its  poisonous  properties  to  prussic 
acid,  which  is  easily  obtained  from  it  in  a  state  of  admixture 
with  an  essential  oil,  by  distillation  with  water.  It  is,  however, 
a  remarkable  fact,  that  none  of  the  acid  exists  ready  formed  in  it, 
and  the  poison  is  not  produced  except  by  the  agency  of  water  on 
the  almond  pulp.  Heat  is  not  required  for  this  reaction  ;  the 
mere  trituration  of  the  pulp  with  cold  water  is  sufficient  to  pro- 
duce the  acid.  Several  cases  are  reported  by  Wibmer,  in  which 
serious  symptoms  occurred  in  children  who  had  eaten  immode- 
rately of  bitter  almonds.  ( Arzneimittel.  Amygdalus.)  A  girl, 
set.  5,  was  nearly  killed  by  eating  a  portion  of  bitter  almond 
cake.  M.  Bonjean  relates  that  a  cow  was  poisoned  by  drinking 
water  into  which  a  small  portion  of  the  residue  left  after  the  ex- 
pression of  the  fixed  oil  had  been  put.  (Faits  Chimiques,  &c. 
p.  56.)  There  are  two  instances  recorded  in  which  bitter 
almonds  are  reported  to  have  caused  death  in  the  human  subject, 
but  the  facts  are  by  no  means  clearly  detailed.  Judging  from 
reported  cases,  a  large  quantity  may  be  taken,  even  by  children, 
without  necessarily  destroying  life.  Dr.  Schlesier  met  with  an 
instance  in  which  a  boy  between  two  and  three  years  of  age, 
ate  an  ounce  of  bitter  almonds  (about  54).  A  quarter  of  an  hour 
afterwards  there  was  a  general  relaxation  of  the  limbs  ;  the 
countenance  was  pale,  depressed,  and  drooping ;  the  pupils 
dilated  ;  respiration  sighing  ;  there  was  also  a  tendency  to  sleep, 
followed  by  vomiting  of  the  coarsely  digested  pulp  of  the  almond, 
which  nad  a  very  strong  smell  of  prussic  acid.  Emetics  with  am- 
monia, and  exposure  to  a  free  current  of  air,  soon  restored  him. 
(Canstatt's  Jahresbericht.  1844,  B.  v.  s.  289.  See  also  Ed. 
Monthly  Journal,  Oct.  1850,  p.  379.) 

Essential  oil.  Peach-nut-oil. — The  essential  oil,  which  is 
produced  by  the  distillation  of  the  pulp  of  the  bitter  almond 
with  water,  is  a  powerful  poison,  and  has  caused  numerous  deaths. 
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In  1837-8,  there  were  only  four  deaths  recorded  from  poisoning 
by  this  oil.  It  is  now,  however,  a  frequent  cause  of  death  as  a 
result  of  accident  or  suicide.  Its  taste  and  odour  render  it 
difficult  of  administration  for  the  purpose  of  murder  ;  neverthe- 
less, the  case  of  Reg.  v.  Fisher  (York  Lent  Ass.  1855),  shows 
that  it  may  be  thus  used.  In  this  case  there  was  a  suspicion  that 
it  might  have  been  poured  down  the  deceased's  throat  while  he 
was  asleep.  Its  poisonous  properties  are  due  to  the  presence  of 
prussic  acid,  which  is  intimately  combined  with  it.  Five  pounds 
of  the  almonds  are  calculated  to  yield  about  half  an  ounce  of  the 
oil,  and  the  quantity  of  anhydrous  hydrocyanic  acid  contained 
in  it,  varies  from  eight  to  fourteen  per  cent. — on  an  average 
ten  per  cent.  I  find,  by  another  calculation,  that  2500  parts  of 
bitter  almonds  yield  100  parts  of  amygdaline,  and  these  by  a 
reaction  with  the  elements  of  water,  produce  41  parts  of  essential 
oil  and  6  parts  of  anhydrous  prussic  acid  :  hence  100  grains  of 
bitter  almonds  (equal  to  ten  in  number)  would  be  equivalent  to 
1-88  grains  of  essential  oil,  and  0"24  grains  of  anhydrous  prus- 
sic acid.  One  hundred  parts  of  the  essential  oil  would  contain 
12*76  parts  of  anhydrous  prussic  acid,  and  it  would  require  833 
grains  of  bitter  almonds  to  represent  100  grains  of  the  prussic 
acid  of  the  London  pharmacopoeia.  This  oil  must,  therefore,  be 
regarded  as  a  most  active  poison,  being  at  least  four  times  as 
strong  as  the  Pharmacopceial  acid,  but  it  bi  comes  weaker  by  keep- 
ing. Its  uncertain  strength  renders  it  unfit  for  internal  use  :  but  in 
France  it  is  given  in  doses  of  from  one  quarter  of  a  drop  to  a 
drop.  The  oil  is  sold  to  the  public  in  quantities  of  not  less  than 
a  quarter  of  an  ounce,  at  the  rate  of  from  three  to  five  shillings  per 
ounce.  The  liquid  called  Almond  Flavour,  spirit  of  almonds, 
or  essence  of  peach-kernels,  contains  one  drachm  of  the  essential 
oil  to  seven  or  eight  drachms  of  spirit.  It  is  sold  to  the  public  in 
quantities  of  not  less  than  a  quarter  of  an  ounce,  at  the  rate  of 
one  shilling  per  ounce,  for  the  purpose  of  giving  a  pleasant  fla- 
vour to  pastry  !  It  may  be  as  well  to  state  that  one  ounce  of  this 
almond  flavour  is  at  the  lowest  computation  equivalent  in  strength 
to  250  grains  of  the  Pharmacopceial  prussic  acid.  In  some 
cases  it  may  happen  to  be  nearly  equal  in  strength  to  this  poison, 
and  yet  it  is  sold  without  restriction,  and  is  entrusted  in  private 
families  in  the  hands  of  ignorant  cooks  to  apportion  the  dose 
which  may  give  the  requisite  flavour  to  food  ! 

It  is  estimated  that  about  8000  pounds  of  the  ordinary  essen- 
tial oil  of  almonds  are  annually  manufactured  for  the  retail 
British  trade.  JSince  the  introduction  of  the  cheaper  nitro-ben- 
zole,  which  has  a  similar  odour  and  flavour,  into  the  manufacture 
of  perfumery,  the  whole  of  the  above  large  quantity  is  chiefly 
disposed  of  for  the  purposes  of  eating  and  drinking  !  (Lancet, 
Jan.  10,  1857,  p.  46.) 

Effects  of  the  vapour. — The  odour  of  the  oil  is  not  derived  from 
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prussic  acid,  as  it  is  equally  powerful  and  possesses  the  same  eha- 
racter  whether  prussic  acid  is  present  or  not.  The  vapour  of  the 
acid  is  not  so  freely  evolved  from  the  oil  as  from  the  watery 
solution.  A  question  respecting  the  poisonous  properties  of  the 
vapour  arose  in  the  subjoined  case,  which  occurred  in  London,  in 
1838.  The  deceased,  the  wife  of  a  publican,  had  been  clearing 
out  a  closet,  which  contained,  among  other  liquors,  a  bottle  of 
the  essential  oil  of  bitter  almonds.  She  was  suddenly  heard  to 
call  out.  A  servant  found  her  pale  and  faint,  and  she  complained 
of  sickness.  There  was  a  strong  odour  in  the  room,  and  de- 
ceased said  that  the  corks  of  some  of  the  bottles  had  come  out, 
and  the  smell  had  made  her  feel  sick.  She  wras  removed  to  bed, 
but  died  before  any  medical  assistance  could  be  obtained.  There 
was  no  motive  for  the  deceased  committing  suicide,  and  it  was  a 
subject  of  inquiry,  whether  the  vapour  alone  might  not  have 
caused  her  death.  This  questiou  was  set  at  rest  by  an  inspection 
of  the  body.  Some  of  the  poison  was  found  in  the  stomach,  and 
there  was  a  very  strong  odour  of  bitter  almonds  in  the  contents. 
It  was,  therefore,  clear  that  the  deceased  must  have  swallowed  a 
portion  of  the  poison  ;  whether  from  motives  of  curiosity  or  not, 
it  is  impossible  to  say.  The  medical  witness,  in  answer  to  a 
question,  properly  stated,  that  less  than  a  teaspoonful  might 
cause  the  death  of  an  adult.  The  vapour  may  produce  giddi- 
ness and  stupor  :  but  unless  long  respired,  it  would  not  be  likely 
to  cause  fatal  effects. 

Symptoms. — The  following  case  by  Mertzdorff  will  illustrate 
the  effects  produced  by  this  poison.  A  hypochondriac,  ast.  48, 
swallowed  two  drachms  of  the  ethereal  oil  of  bitter  almonds,  and 
immediately  threw  himself  on  his  bed.  In  a  few  minutes  after- 
wards, having  spoken  to  an  attendant  in  the  room  and  asked  for 
water,  his  features  became  distorted,  his  eyes  were  turned  upwards, 
fixed,  and  projecting  from  their  sockets.  His  chest  heaved  vio- 
lently and  rapidly.  A  medical  man  arrived  in  about  twenty 
minutes  after  the  poison  had  been  swallowed,  and  found  the 
patient  quite  unconscious,  his  eyes  open  and  staring,  the  pupils 
immoveable,  the  respiration  slow,  prolonged,  and  accompanied 
with  a  rattling  noise  in  the  throat.  The  pulsations  of  the  radial 
and  carotid  arteries,  as  well  as  of  the  heart  itself,  could  scarcely 
be  perceived,  and  followed  each  other  every  two  seconds  (30 
per  minute).  Swallowing  was  no  longer  possible  :  a  strong 
odour  of  bitter  almonds  issued  from  the  mouth.  In  ten  minutes 
more  the  patient  was  dead,  making  the  duration  of  the  case  half 
an  hour. 

In  a  case,  the  particulars  of  which  were  communicated  to  me 
by  Dr.  Bull  of  Hereford,  a  woman  swallowed  about  seventeen 
drops  of  the  essential  oil,  and  she  died  in  half  an  hour.  She  was 
seen  by  Dr.  Bull  in  about  fifteen  minutes  :  her  face  was  livid  ; 
the  lips  were  separated  ;  the  teeth  clenched  ;  there  was  froth 
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about  the  mouth  ;  the  eyes  were  half-shut  and  glassy  ;  the  pupils 
dilated  and  fixed  ;  there  were  heavings  of  the  chest  at  intervals  ; 
there  was  no  pulse,  and  the  action  of  the  heart  was  scarcely  per- 
ceptible. No  odour  was  perceived  about  the  body  until  after  the 
stomach-pump  had  been  used.  The  first  symptoms  observed  in 
this  case  were  strong  convulsions,— the  deceased  throwing  her 
arms  about  as  if  in  pain.  A  boy,  aet,  13,  swallowed  a  quantity 
of  the  oil  ;  he  was  found  lying  on  the  floor  motionless  and  in- 
sensible ;  his  face  pale ;  his  eyes  open  and  fixed,  —  the  pupils 
dilated,  and  he  was  rolling  and  panting  for  breath  ;  the  pulse 
at  the  wrist  was  imperceptible  ;  he  died  in  a  quarter  of  an  hour 
without  any  convulsions  appearing.  A  man,  set.  20,  swallowed 
about  two  ounces  of  the  oil  A  person  present  saw  him  fall 
suddenly  while  in  the  act  of  swallowing,— he  made  a  loud  cry, 
gave  one  deep  expiration,  and  died. 

In  another  case,  a  woman,  set.  46,  who  had  been  in  the  habit 
of  using  the  almond  essence  for  flavouring  confectionery,  swal- 
lowed about  half  an  ounce  (thirty  drops  of  the  oil).  She  died 
in  less  than  half  an  hour.  When  seen  by  a  medical  man  ten  mi- 
nutes after  she  had  taken  the  poison,  she  was  perfectly  insensible. 
The  face  was  pale  but  swollen,  and  covered  with  perspiration  ; 
the  eyes  stared  fixedly  as  if  in  terror  ;  the  pupils  were  dilated. 
The  lips  were  partly  closed  and  livid,  and  a  frothy  mucus  issued 
from  the  mouth.  The  lower  jaw  was  firmly  contracted,  while  the 
muscles  of  the  neck  and  of  the  limbs,  excepting  those  of  the  fingers, 
were  flaccid.  She  breathed  slowly  and  heavily,  making  about 
ten  respirations  in  a  minute  ;  the  pulse  was  from  30  to  40,  and 
feeble.  There  was  an  odour  of  bitter  almonds  in  the  breath. 
Some  blood  which  was  drawn  from  the  arm  was  thick  and  dark, 
resembling  choleraic  blood.  In  spite  of  the  use  of  the  stomach- 
pump  and  cold  affusion,  the  patient  did  not  show  any  signs  of 
recovery,  but  gradually  sank.  (Assoc.  Med.  Jour.  Dec.  13, 
1856,  p.  1055.) 

The  following  may  be  taken  as  a  summary  of  the  symptoms  : 
lividity  of  the  face  ;  eyes  glassy,  prominent,  fixed  and  staring  ; 
pupils  dilated  and  insensible  to  light ;  jaws  spasmodically  closed  ; 
frothy  mucus  about  the  mouth  ;  in  some  cases,  vomiting  of  food  ; 
coldness  of  the  skin  ;  heaving  and  intermittent  respiration,  some- 
times stertorous  ;  absence  of  the  pulse  ;  head  spasmodically 
drawn  backwards,  and  sometimes  the  trunk  ;  general  relaxation 
of  the  limbs  ;  an  odour  of  bitter  almonds  about  the  mouth. 

The  symptoms  have  been  known  to  commence  in  the  act  of 
swallowing  the  poison,  or,  as  in  M.  Chavasse's  case  (p.  695),  in  half 
a  minute;  but,  as  in  poisoning  by  prussic  acid,  a  person  may  retain 
for  a  certain  period  consciousness  and  a  power  of  performing 
certain  acts.  The  following  case,  which  occurred  to  Mr.  Wake- 
field, is  in  this  respect  instructive.  A  boy,  aet.  19,  was  sentenced  by 
a  police-magistrate  to  imprisonment.    At  twenty  minutes  before 
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six  p.m.  he  was  put  into  the  prison-van  in  perfect  health ;  he  reached 
the  prison  at  a  quarter  after  seven,  and  here,  on  leaving  the  van, 
he  attracted  the  notice  of  the  gate-keeper,  who  called  him  by  his 
name  :  he  answered  fee- bly,  "  That's  me,  that's  me."  With  slight 
assistance  he  walked  to  the  room  where  the  prisoners  are  searched, 
when  a  half-ounce  bottle  was  found  upon  him  labelled  "  Essen- 
tial Oil  of  Almonds."  It  was  then  suspected  that  he  had  taken 
poison,  and  Mr.  Wakefield  was  sent  for.  The  boy  stood  in  the 
room  erect  for  five  minutes.  There  was  nothing  striking  or 
peculiar  in  his  appearance,  no  smell  of  poison  at  the  mouth  ;  the 
pupils  were  dilated;  the  pulse  was  rapid  and  feeble;  the  skin  pale. 
The  stomach-pump  was  used,  and  the  smell  of  the  oil  was  percep- 
tible in  the  liquid  extracted.  Ammonia  was  administered,  and 
warmth  applied  to  the  limbs,  but  he  expired  just  three  hours 
after  he  had  entered  the  van  in  perfect  health.  It  was  ascertained 
that  the  bottle  had  contained  two  drachm?  of  the  oil.  (Lancet, 
Dec.  13,  1845,  p.  656.)  This  case  is  remarkable  in  two  points  of 
view,  considering  the  large  dose  swallowed. — 1.  the  length  of 
time  which  elapsed  before  well-marked  symptoms  of  poisoning 
appeared,  and — 2.  the  length  of  time  which  the  deceased  survived 
after  their  appearance.  In  Dr.  Bull's  case  (supra)  there  was  a 
short  interval  between  the  taking  of  the  poison  and  the  produc- 
tion of  insensibility.  The  deceased  called  out,  and  she  had  had 
time  to  cork  a  small  bottle  which  had  contained  the  poison,  to 
put  it  into  a  bag,  draw  the  strings  of  the  bag,  and  hang  it  over 
a  chair  by  the  side  of  the  bed.  A  man,  ast.  50,  swallowed  six 
drachms  of  the  oil  of  bitter  almonds.  He  walked  down  stairs 
after  taking  the  poison,  spoke  to  his  son,  and  lived  about  ten 
minutes.  In  this  case  the  lungs  were  remarkably  emphy- 
sematous, the  air-cells  being  distended  into  bladders.  The  heart 
was  full  of  blood,  and  the  foramen  ovale  open.  (Harveian  So- 
ciety, Lancet,  Jan.  30,  1858,  p.  128.) 

In  October  1845,  a  case  was  referred  to  me  for  examination 
by  Mr.  Savage,  in  which  there  was  also  clear  evidence  of  the 
power  of  locomotion  after  probably  a  large  dose  of  this  poison 
had  been  taken.  The  deceased  mixed  the  poison  with  some  ale 
in  a  cup,  stirred  it  up  with  a  pipe,  and  drank  off  the  greater 
part.  Five  minutes  had  elapsed  when  he  was  seen  deliberately 
walking  towards  a  staircase  apparently  conscious  and  self-pos- 
sessed, for  he  replied  rationally  to  a  question  put  to  him.  The 
symptoms  then  came  on  very  suddenly,  and  commenced  with 
vomiting,  during  which,  probably,  part  of  the  oil  which  he  had 
swallowed,  was  ejected.  He  became  insensible ;  the  breathing 
was  convulsive  and  took  place  at  intervals ;  but,  excepting 
slight  opisthotonos,  there  were  no  convulsions.  From  the  facts 
observed  by  Mr.  Savage,  it  appears  probable  that  the  whole 
duration  of  this  case  did  not  exceed  seven  minutes;  and  the  fatal 
symptoms  were  not  manifested  until  within  the  last  two  minutes. 

In  March  1853,  Mr.  Phillips  of  Coventry  communicated  to 
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me  the  following  case  :  —  A  woman,  set.  39,  swallowed  half  an 
ounce  of  almond  flavour,  containing  half  a  drachm  of  the  essen- 
tial oil.  After  swallowing  the  poison,  she  seized  a  water-jug, 
walked  to  a  tap  in  the  yard,  and  drew  and  drank  off  a  large 
quantity  of  water.  She  then  went  up  two  Mights  of  stairs,  calling 
for  her  child,  descended  one  flight  to  a  bed-room,  and  was  heard 
to  fall  heavily  on  the  bed.  The  e  acts  occupied  about  Jive 
minutes.  In  another  five  minutes  she  was  seen  by  Mr.  Phillips; 
who  found  her  perfectly  insensible  and  motionless;  the  pupils 
were  moderately  dilated  and  insensible  to  light;  the  mouth  was 
partly  open,  the  lips  were  pale,  there  was  no  distortion  or  spas- 
modic movement  of  the  features;  the  pulse  was  slightly  tremulous, 
entirely  ceasing  in  a  few  minutes;  the  breathing  slightly  ster- 
torous, and  taking  place  at  long  intervals.  She  continued  in 
this  state  for  twenty  minutes  without  the  least  convulsive  move- 
ment of  the  body,  when  she  died,  i.e.  half  an  hour  after  she  had 
taken  the  poison.  There  was  a  strong  odour  of  bitter  almonds 
in  the  room. 

Appearances  after  death. — In  Mertzdorff's  case  (p.  688),  which 
proved  fatal  in  half  an  hour,  the  body  was  examined  twenty-nine 
hours  after  death.  There  was  discoloration  of  the  surface,  and 
decomposition  had  advanced  considerably.  There  flowed  irom 
the  nostrils  and  mouth,  each  time  the  body  was  moved,  a 
bloody-looking  fluid,  which,  as  well  as  the  whole  body,  but 
especially  the  internal  parts,  emitted  a  powerful  odour  of  bitter 
almonds :  the  odour  was  so  strong  as  to  conceal  even  that  re- 
sulting from  putrefaction.  It  was  perceived  most  intensely  on 
opening  the  cavity  of  the  abdomen.  In  the  stomach  were  found 
about  six  ounces  of  a  brownish  fluid  which  possessed  the  odour 
of  bitter  almonds  in  a  marked  degree.  The  internal  surface  of 
this  organ,  as  well  as  of  the  small  intestines,  was  considerably 
reddened.  The  smell  of  bitter  almonds  in  the  intestines  was 
less  obvious  the  further  they  were  examined  from  the  stomach. 
There  was  congestion  of  the  vessels  of  the  brain.  The  blood 
generally  was  fluid,  and,  as  well  as  the  bile  and  muscles,  of  a 
dark  purple  or  violet  colour.  No  appearance  worthy  of  notice 
was  observed  in  any  other  part  of  the  body.  (Horn's  Archiv. 
fur  Mediz.  Erfahr,  1823,  B.  ii.  s.  60.  An  abstract  of  this 
case  will  be  found  in  the  Ed.  Med.  and  Surg.  Jour.  xxii.  332.) 
In  the  case  which  occurred  to  Dr.  Bull  (p.  688),  fatal  in  half  an 
hour,  on  inspection  nine  hours  after  death  no  odour  of  almonds 
was  perceptible  in  the  cavities  of  the  chest,  head,  or  heart, 
nor  in  the  venous  blood  with  which  the  system  was  gorged. 
The  lungs  and  heart  were  healthy.  The  vessels  of  the  brain 
•were  congested,  and  there  was  a  general  effusiun  of  serum  on  the 
hemispheres.  The  lining  membrane  of  the  stomach  was  much 
congested.  On  opening  it  the  bitter-almond  odour  was  quite 
perceptible.    (See  prov>  Med.  Jour.  Sept.  11,  184-1,  p.  364.)  In 
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the  case  of  the  boy  (p.  6S9),  which  proved  fatal  in  a  quarter  of  an 
hour,  on  inspection  there  was  pallor  of  the  face,  with  livichty  of 
the  depending  parts  ;  the  lungs  were  congested  ;  the  odour  of 
the  poison  was  perceptible  only  in  the  abdomen,  and  very  dis- 
tinctly in  the  contents  of  the  stomach.  The  mucous  coat  of  this 
organ  was  generally  pale,  but  there  were  some  patches  of  ecchy- 
mosis  scattered  over  it.  The  essential  oil  and  prussic  acid  were 
detected  in  it.  (Lancet,  July  12,  1845,  40.)  In  the  body  of  the 
man  (p.  689)  who  fell  suddenly  while  in  the  act  of  swallowing  a 
large  dose  of  the  poison,  and  died  after  a  deep  expiration,  the 
following  appearances  were  met  with.  A  large  quantity  of  the 
poison  was  found  in  the  stomach,  and  the  smell  of  bitter  almonds 
was  perceptible  in  the  brain.  The  venous  system  was  filled  with 
dark  liquid  blood.  The  lungs  were  healthy.  (Canstatt's  Jah- 
resbericht,  1844,  v.  290.) 

Alter  death,  even  from  a  large  dose,  the  odour  is  not,  however, 
always  perceptible  about  the  body.  A  case  of  poisoning  by  the 
oil  of  bitter  almonds  occurred  at  Hornsey,  in  February  1843, 
which  shows  that  an  inspection  is  absolutely  necessary  in  order 
to  determine  the  cause  of  death.  A  chemist  was  found  one 
morning  lying  dead  on  the  floor  of  his  shop.  A  surgeon  who 
was  called  a  lew  hours  afterwards,  suspected  that  the  deceased 
had  taken  poison,  because  he  saw  on  a  shelf  near  the  body 
a  bottle  which  had  contained  the  essential  oil  of  bitter  almonds. 
There  was,  however,  no  odour  about  the  mouth,  and  this  led  to 
the  erroneous  opinion  that  the  deceased  had  died  from  disease 
of  the  heart.  The  body  was  subsequently  inspected,  and  it  was 
soon  rendered  evident,  by  the  powerful  odour  which  escaped 
from  the  cavities,  that  the  deceased  had  died  from  the  effects  of 
the  oil  of  bitter  almonds.  All  the  viscera  were  in  a  healthy 
state.    (Med.  Gaz.  April  7,  1843.) 

In  Air.  Wakefield's  case  (p.  690),  that  proved  fatal  in  three  hours, 
the  skin  was  partially  livid,  the  blood  fluid  and  the  membranes 
of  the  brain  as  well  as  the  lungs  were  gorged.  The  contents  of 
the  stomach  had  a  strong  smell  of  the  oil,  and  the  mucous  coat 
towards  the  intestinal  opening  had  a  red  appearance.  The  other 
organs  were  healthy.  In  Mr.  Savage's  ease  (p.  690),  which  proved 
fatal  in  seven  minutes,  the  countenance  was  pale  ;  cadaveric 
rigidity  (eighteen  hours  after  death)  was  strongly  developed  : 
and  the  hands  and  feet  were  unusually  livid.  The  eyes  were 
remarkably  brilliant.  The  blood,  with  which  the  venous  system 
was  gorged,  was  liquid  and  of  a  dark  colour.  The  lungs  and 
heart  were  healthy.  There  was  an  odour  of  the  oil  of  bitter 
almonds  on  opening  the  chest,  rendering  it  probable  that  either 
a  portion  of  the  essential  oil,  or  its  odoriferous  principle,  had 
been  absorbed  or  diffused  throughout  the  body.  The  brain, 
which  was  perfectly  healthy  and  free  from  congestion,  gave  out 
a  slight  odour  of  bitter  almonds.    The  mucous  membrane  of  the 
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stomach  was  reddened  from  inflammation  about  the  cardiac  ex- 
tremity and  oesophageal  opening.  When  I  saw  it  (ten  days 
after  death),  although  the  stomach  had  probably  undergone  some 
change,  the  cardiac  extremity  of  the  organ  appeared  as  if  it  had 
been  acted  upon  by  a  powerful  irritant.  It  would  thus  appear  that 
the  essential  oil  of  bitter  almonds,  which  has  a  hot  and  burning 
taste,  like  some  other  essential  oils,  may  exert  an  irritant  action 
when  taken  in  a  large  dose.  Prussic  acid  was  detected  in  the 
contents  of  the  stomach,  and  the  odour  of  bitter  almonds  was 
very  powerful  in  this  organ  so  late  as  ten  days  after  death.  In 
Mr.  Phillips's  case  (p.  691),  which  proved  fatal  from  a  small  dose 
in  half  an  hour,  on  inspection  twenty-four  hours  after  death 
there  was  a  strong  smell  of  bitter  almonds  at  the  mouth.  The 
vessels  of  the  brain  were  much  congested  with  dark  fluid  blood, 
and  the  odour  of  the  poison  was  perceptible  in  the  brain  on 
making  a  section  through  it.  The  lungs  were  gorged  with  black 
blood  throughout.  The  left  ventricle  of  the  heart  was  firmly 
contracted, — the  right  cavities  were  moderately  distended.  The 
stomach  contained  four  ounces  of  a  fluid  smelling  strongly  of 
bitter  almonds  ;  its  mucous  membrane  presented  a  slight  inflam- 
matory redness  towards  the  greater  end.  The  intestines  were 
healthy.  There  was  no  congestion  of  the  liver,  spleen,  or 
kidneys.  Mr.  Phillips  forwarded  to  me  for  examination  the 
contents  of  the  stomach,  and  about  two  drachms  of  blood  taken 
from  the  right  auricle  of  the  heart.  The  contents  of  the  stomach, 
amounting  to  about  three  ounces,  were  reddish  coloured,  owing 
to  the  presence  of  a  small  quantity  of  blood  :  they  were  liquid, 
and  slightly  acid.  When  the  examination  was  made,  i.  e.  Jive 
days  after  death,  they  had  a  slightly  aromatic  smell  ;  but  an  ex- 
perienced person  unacquainted  with  the  facts  could  perceive  in 
them  no  odour  of  prussic  acid  or  of  bitter  almonds.  Prussic 
acid  was,  however,  detected  in  the  vapour  issuing  from  the 
liquid  by  the  silver  and  sulphur-tests  :  and  by  distillation  a 
quantity  of  colourless  liquid  was  procured,  from  which  cyanide 
of  silver  and  Prussian  blue  were  readily  obtained.  The  blood 
was  of  a  dark  red  colour.  It  had  separated  perfectly  into  serum 
and  coagnlum,  like  healthy  blood.  It  had  no  particular  odour ; 
and  neither  before  nor  after  distillation  did  it  yield  any  indica- 
tion of  the  presence  of  the  poison.  When  examined  under  a 
microscope,  with  a  power  of  300  diameters,  the  corpuscles  were 
seen  of  their  usual  size  and  shape:  they  had  undergone  no 
physical  change.  (This  is  adverse  to  the  retention  of  prussic 
acid,  as  suggested  by  Mr.  Herapath,  see  p.  685.) 

In  May  1855,  a  woman  ait.  24,  who  had  swallowed  a  drachm 
of  the  essential  oil,  was  brought  to  Guy's  Hospital,  and  died 
shortly  afterwards.  About  twenty  minutes  previous  to  her  ad- 
mission, she  had  been  seen  walking  about,  staring  with  her  eves, 
and  in  a  very  excited  state.   Soon  afterwards  she  was  found  lying 
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in  a  passage  in  a  state  of  insensibility.  When  admitted,  her  face 
was  livid,  and  her  eyes  were  injected  and  starting  from  her 
head.  A  few  inspirations  were  made,  but  with  the  greatest 
difficulty,  and  she  then  expired.  Cold  affusion  and  other  treat- 
ment merely  produced  convulsive  motions  of  the  chest,  with  an 
escape  of  frothy  mucus  from  the  mouth  and  nostrils.  The  body 
was  examined  four  and  a  half  hours  after  death.  The  muscles 
of  the  head  and  arms  were  flaccid,  while  those  of  the  legs  were 
rigid.  The  face  was  bloated,  and  of  a  dark  purple  colour,  pre- 
senting the  appearance  seen  in  some  cases  of  asphyxia.  The 
eyes  were  partially  open,  full  and  glassy,  and  the  conjunctivae 
between  the  eyelids  were  congested.  The  pupils  were  slightly 
dilated.  At  this  very  early  period  for  an  examination  there 
was  no  odour  about  the  body  !  The  brain  was  remarkably  con- 
gested, the  spinal  cord  was  healthy.  The  lungs  presented  bright 
round  ecchymosed  patches  ;  the  mucous  membrane  of  the  air 
passages  was  reddened.  The  right  cavities  and  large  venous 
trunks  of  the  heart  were  much  distended  with  dark  fluid  blood. 
The  left  auricle  contained  a  small  quantity,  the  left  ventricle  was 
empty  and  contracted.  The  tissue  of  the  heart  was  flaccid,  and 
the  organ  generally  flabby.  The  blood  had  a  doubtful  odour  of 
bitter  almonds.  The  stomach  contained  a  pint  of  brown 
curdy  fluid,  having  a  strong  odour  of  bitter  almonds.  The 
mucous  membrane  was  covered  with  a  thick  layer  of  mucus  ; 
it  was  acutely  inflamed,  highly  injected  with  blood,  and 
of  a  bright  pink  colour.  This  was  especially  the  case  at 
the  cardiac  (gullet)  end,  and  the  last  two  inches  of  the  gullet 
were  of  a  bright  pink  hue.  The  membrane  of  the  duodenum 
and  the  upper  eight  feet  of  the  small  intestines  had  also 
a  pink  hue  :  the  serum  presented  this  pink  colour,  but  in  a 
smaller  degree.  Dr.  Odling  detected  prussic  acid  in  the  distilled 
contents  of  the  stomach,  and  on  the  fourth  day,  I  detected  traces 
in  a  portion  of  the  undistilled  contents  by  the  vapour-tests.  The 
blood  which  was  not  putrefied  had  no  odour  of  prussic  acid  or 
of  the  essential  oil.  Dr.  Odling  did  not  detect  any  trace  of  the 
poison  in  it,  and  my  examination  of  another  portion  on  the 
fourth  day  led  to  only  a  doubtful  result.  (Guy's  Hosp.  Reports, 
1854,  p.  367.)  This  is  an  additional  fact  adverse  to  the  hypo- 
thesis of  the  retention  of  prussic  acid  by  blood  (see  p.  685). 

In  the  case  of  Mr.  Sadleir  (Feb.  1 856),  whose  death  was  caused 
by  a  very  large  dose,  there  was  a  strong  odour  of  the  oil  at  the 
mouth,  but  no  froth  ;  the  eyes  were  life-like  and  glistening,  the 
pupils  dilated.  The  body  was  examined  forty-eight  hours  after 
death.  There  was  congestion  of  the  lungs  and  bronchial  tubes. 
The  right  auricle  of  the  heart  was  distended  with  blood  ;  the 
other  cavities  were  empty.  The  odour  of  the  oil  was  perceptible 
throughout  the  body.  The  stomach  contained  ten  ounces  of 
undigested  food,  mixed  with  from  two  to  three  ounces  of  the  oil. 
There  was  slight  congestion  of  the  intestines.    The  kidneys,  as 
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well  as  the  brain  and  its  membranes,  were  congested.  There  was 
an  effusion  of  bloody  serum  at  the  base  of  the  brain.  In  the 
case  of  a  girl,  a;t.  18,  who  died  in  a  few  minutes  from  a  dose  of 
almond  flavour,  equivalent  to  about  thirty  drops  of  the  oil  (com- 
municated to  me  by  Mr.  Hunt  of  Bath,  June  1856),  the  appear- 
ances were  much  the  same  ;  there  was  engorgement  of  the  lungs, 
with  distension  of  the  cavities  of  both  sides  of  the  heart.  The 
blood  was  fluid.  From  this  it  will  be  perceived  that  the  ap- 
pearances in  the  body  are  by  no  means  uniform.  There  is 
commonly  a  general  congestion  of  the  organs  with  dark  liquid 
blood  and  an  odour  of  the  poison  throughout,  the  cavities.  In 
gome  cases  the  congestion  is  most  marked  in  the  brain,  in 
others,  in  the  lungs  and  heart,  and  in  others,  again,  in  the 
viscera  of  the  abdomen. 

Fatal  dose.  — The  essential  oil  of  bitter  almonds  varies  much 
in  strength.  The  prussic  acid  contained  in  it  may  amount  on  an 
average  to  ten  per  cent.;  but  it  may  be  procured  free  from  prussic 
acid.  Sir  B.  Brodie,  with  the  design  of  tasting  it,  applied  one 
drop  to  his  tongue.  He  immediately  felt  a  remarkable  and  un- 
pleasant sensation  in  the  pit  of  the  stomach,  with  such  weakness 
in  the  limbs  and  loss  of  power  in  the  muscles  that  he  thought  he 
should  have  fallen.  (Paris,  Med.  Jur.  ii.  404.)  This  proves 
that  it  is  dangerous  in  the  smallest  doses,  and  quite  unfit  for  medi- 
cinal use.  The  smallest  quantity  of  the  oil  which  has  yet  been 
known  to  destroy  life  was  in  the  case  which  occurred  to  Dr.  Bull 
of  Hereford  (p.  688).  A  woman,  aet.  49,  was  in  this  instance 
killed  in  half  an  hour  by  a  dose  of  less  than  twenty  drops. 
Probably,  not  more  than  seventeen  drops  were  taken.  A  dose  of 
half  a  drachm,  or  thirty  minims,  has  destroyed  the  life  of  an 
adult.  In  a  case  which  occurred  to  Mr.  Chavasse,  a  man  re- 
covered from  a  similar  dose,  but  with  some  difficulty.  A  druggist 
swallowed  h.tlf  an  ounce  of  almond  flavour  (equivalent  to  thirty 
drops  of  oil).  He  was  seen  ten  minutes  afterwards.  In  less 
than  half  a  minute  after  he  had  swallowed  the  poison,  he  fell 
down  in  a  state  of  syncope,  his  face  was  deadly  pale,  and  his 
pulse  (according  to  a  bystander)  quite  imperceptible.  After  a 
few  minutes  he  came  to  himself,  and  he  was  then  put  to  bed. 
The  moment  he  recovered  from  the  fainting,  he  vomited  some 
undigested  food  and  bile,  strongly  impregnated  with  the  odour 
of  prussic  acid  (oil  of  almonds?).  He  then  became  delirious, 
muttering  to  himself,  and  speaking  almost  incoherently.  In  a 
short  time  the  delirium  ceased  ;  the  whole  frame  was  slightly 
convulsed ;  but  the  convulsions  in  a  minute  or  two  ceased, 
excepting  in  the  eyelids.  For  a  few  minutes  he  was  sensible, 
and  spoke  on  the  nature  of  his  attack,  but  again  gradually  re- 
lapsed into  a  delirious  state  ;  his  face  had  an  expression  of  ex- 
cessive joy  ;  his  eyes  shone  brilliantly  ;  indeed,  he  exhibited  the 
appearance  of  one  who  had  been  inhaling  the  laughing  gas. 
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These  symptom?  continued  for  a  few  minutes  ;  he  again  became 
sensible,  and  expressed  himself  as  being  much  better.  The 
pulse,  which  was  before  quick  and  intermittent,  now  became 
more  slow  and  regular  ;  the  expression  of  the  face  assumed  a 
more  natural  aspect,  with  the  exception  of  the  eyes,  which 
throughout  the  attack  continued  extremely  brilliant.  While  the 
attack  lasted  the  respiration  was  very  short,  and  when  the  patient 
was  conscious  he  felt  as  if  he  should  be  suffocated.  The  surface 
of  the  body  during  the  whole  time  was  cold.  He  gradually  re- 
covered from  the  effects  of  the  poison.  (Lancet,  Sept.  1839, 
p.  930.)  This  case  is  especially  remarkable  in  the  fact  that,  so 
far  as  I  can  ascertain,  it  is  the  only  instance  of  a  temporary  re- 
mission of  symptoms  in  this  form  of  poisoning. 

Considering  the  fatal  effects  produced  by  a  dose  of  less  than 
twenty  drops,  and  the  severity  of  the  symptoms,  from  which  a 
person  only  recovered  under  active  and  immediate  treatment, 
after  taking  thirty  drops,  we  may  infer  that  a  dose  of  from  twenty 
to  forty  drops  of  the  oil  containing  prussic  acid  may  prove  fatal 
to  adults  under  common  circumstances.  Children  would  die 
from  a  still  smaller  quantity  ;  nevertheless,  there  is  a  case  on 
record  in  which_a  girl,  set.  9,  recovered  from  a  dose  equivalent 
to  seven  drops.  A  girl  swallowed  about  a  teaspoonful  of  a 
mixture  sold  by  druggists  as  "  ratafia,"  composed  of  one  part 
of  the  essential  oil  of  bitter  almonds  to  seven  parts  of  spirit. 
The  quantity  swallowed  by  the  patient  was  equivalent  to  about 
seven  drops  of  the  essential  oil.  When  seen  immediately  after 
the  accident,  there  was  complete  insensibility  ;  the  eyelids  were 
closed,  but  the  eyes  were  brilliant  and  glassy,  without  any 
mental  expression  ;  the  pupils  dilated  ;  there  was  no  pulse  at 
the  wrist ;  the  carotids  beat  fully  and  quickly  ;  there  was  relaxa- 
tion of  the  muscles  of  the  limbs,  but  the  lower  jaw  was  clenched 
iii  rigid  spasm.  Cold  affusion  with  stimulants,  stimulating  fric- 
tions and  emetics,  were  employed.  Vomiting  was  induced,  and 
the  evacuations  had  a  strong  smell  of  oil  of  almonds.  In  about 
twenty  minutes  the  pulse  returned,  —  the  child  opened  her  eyes, 
and  was  able  to  answer  questions.  This  case  shows  that  a  small 
close  of  the  oil  may  give  rise  to  alarming  symptoms  ;  and  it  is 
probable,  that  but  for  the  active  and  prompt  treatment  adopted, 
the  child  would  have  died.    (Lancet,  June  1844.) 

A  case  occurred  at  Guy's  Hospital  in  May  1843,  in  which  a 
boy,  03t.  12,  recovered  under  early  treatment.  The  boy  was 
accosted  in  the  street  by  another  boy,  who  had  a  medicine  basket 
on  his  arm,  and  from  this  he  took  a  bottle  and  offered  to  the 
patient  some  liquid  which  he  called  almond  oil.  He  thought 
that  he  swallowed  about  a  tablespoonful ;  he  experienced  shortly 
afterwards  a  burning  sensation  in  his  throat,  and  in  about  ten 
minutes,  he  sat  down  on  a  door-step,  and  became  insensible.  In 
about  eight  minutes  afterwards  he  was  brought  to  the  hospital. 
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Bis  breath  smelt  strongly  of  bitter  almonds;  there  were  violent 
(tetanic  convulsions,  with  complete  opisthotonos  ;  the  head  and 
neck  being  drawn  backwards,  the  elbows  were  drawn  behind  his 
back,  and  firmly  fixed  in  this  position.  The  jaws  were  quite 
fixed ;  there  was  complete  insensibility,  and  the  pulse  was 
scarcely  perceptible.  The  treatment  consisted  in  cold  affusion 
to  the  spine  and  the  use  of  the  stomach-pump.  The  stomach 
was  well  washed  out  with  a  large  quantity  of  water:  the  washings 
smelt  strongly  of  bitter  almonds.  Dining  the  treatment,  the 
patient  suffered  from  strong  convulsive  twitchings  of  the  muscles. 
In  about  an  hour  he  recovered,  and  in  the  course  of  a  few  hours 
left  the  hospital.  It  is  very  probable  that  in  this  case  the  bov 
swallowed  a  portion  of  what  is  called  almond  flavour,  a  diluted 
solution  of  the  essential  oil.  The  contents  of  the  stomach  were 
submitted  to  two  distillations,  and  about  four  ounces  of  a  clear 
liquid,  smelling  strongly  of  bitter  almonds,  were  procured.  This 
liquid  was  scarcely  rendered  cloudy  by  nitrate  of  silver,  and  the 
iron-test  gave  no  trace  of  Prussian  blue.  The  only  proof,  there- 
fore, of  the  nature  of  the  poison,  was,  the  odour  of  the  essential 
oil,  which  was  very  powerful,  notwithstanding  the  want  of  action 
in  the  tests. 

The  largest  dose  from  which  there  has  been  recovery  was  in  the 
following  case.  A  boy,  set.  4,  swallowed  from  a  bottle  about 
four  or  five  drachms  of  the  concentrated  oil.  He  replaced  the 
bottle  on  a  table  and  ran  out  of  the  room.  He  then  staggered 
and  fell  in  a  state  of  insensibility.  In  five  minutes  he  whs  seen 
by  a  medical  man,  and  he  was  then  labouring  under  the  follow- 
ing symptoms: — Countenance  flushed  —  eyeballs  prominent  and 
protruding  from  their  sockets  with  a  rolling  motion, —  pupils 
widely  dilated  and  insensible  to  light,— pulse  full  and  strong,  hut 
slow, — breathing  stertorous, — complete  opisthotonos  and  frequent 
convulsive  action  of  the  muscles  of  the  face  and  neck.  Cold 
affusion  and  the  stomach-pump  were  immediately  employed  and 
the  child  recovered  in  about  two  hours.  (Lancet,  Jan.  13,  1855, 
p.  34.) 

In  the  following  case,  a  woman  recovered,  but  the  quantity  of 
almond  flavour  taken  by  her  is  not  stated:  it  was,  however,  suffi- 
cient to  produce  serious  symptoms.  When  seen  ten  minutes  after 
she  had  taken  the  poison,  the  patient  was  quite  insensible:  her 
countenance  was  ghastly, —  the  eyes  were  fixed,  staring,  and 
prominent, — the  pupils  dilated, — the  jaws  firmly  closed, — a  frothy 
mucus  exuding  from  the  mouth:  the  breathing  was  heavy  and 
stertorous:  the  pulse  at  the  wrist  was  scarcely  perccptihle,  but 
the  carotid  arteries  pulsated  strongly, — the  limbs  were  relaxed. 
There  was  an  odour  of  bitter  almonds.  Cold  affusion  was  resorted 
to:  ammonia  was  applied  to  the  nostrils,  camphor  liniment  to  the 
chest,  and  mustard  poultices  to  the  legs.  This  treatment  was 
persisted  in  for  two  hours,  and  there  were  then  convulsive 
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twitchings,  with  rolling  of  the  eyes.  In  another  hour  the  patient 
was  delirious;  she  then  fell  into  a  sleep  and  ultimately  recovered. 
(Brit.  Med.  Journal,  May  8,  1858,  p.  370.) 

The  largest  dose  of  this  poison  recorded  to  have  been  taken 
was  in  the  case  of  Mr.  John  Sadleir  (Feb.  1856).  He  procured 
half  a  pint  of  the  oil,  and  it  is  supposed  that  he  made  the  attempt 
to  swallow  the  greater  part  of  this.  Two  ounces  of  the  oil  were 
found  in  his  stomach  after  death. 

Period  of  death.—  This  poison  may  destroy  life  with  the 
rapidity  of  a  strong  dose  of  prussic  acid.  In  one  case,  a  man 
fell  while  in  the  act  of  swallowing  the  oil,  and  died  instantly. 
In  Mr.  Savage's  case,  death  took  place  in  seven  minutes.  In  the 
greater  number  of  fatal  cases,  death  has  occurred  within  half  an 
hour.  Mr.  Wakefield's  case  was  unusually  protracted,  as  the 
patient  survived  three  hours.  Like  prussic  acid,  it  either  destroys 
life  rapidly,  or  the  person  recovers. 

Local  action. — The  essential  oil  of  bitter  almonds  may,  by  the 
prussic  acid  contained  in  it,  exert  a  local  action.  In  small  quan- 
tities it  would  act  as  a  sedative;  but,  from  its  greater  strength, 
its  operation  would  be,  cceteris  paribus,  more  violent  than  that 
of  prussic  acid.  It  is  proper  to  mention,  that  this  oil  is  employed 
in  the  preparation  of  numerous  cosmetics  which  are  applied  to 
the  skin.  These  cosmetics,  which  are  extensively  sold  by  per- 
fumers, are  to  be  regarded  as  highly  poisonous  compounds,  the 
use  of  which  for  external  application  should  be  strictly  prohibited. 
Local  paralysis  might  easily  arise  from  their  employment.  If 
applied  to  an  abraded  surface,  death  might  follow. 

Treatment. — The  treatment  of  a  case  of  poisoning  by  the  essen- 
tial oil  of  almonds  is  the  same  as  that  directed  for  prussic  acid, 
(p.  665).  If  the  case  is  seen  early  and  the  patient  is  not  in  a 
state  of  collapse,  the  stomach-pump  may  be  used  with  benefit, 
the  use  of  this  instrument  being  continued  until  the  liquid  with- 
drawn has  lost  the  odour  of  bitter  almonds. 

CHEMICAL  ANALYSIS. 

The  bitter  almond  is  readily  known  by  its  shortness,  thickness, 
and  ovoid  shape,  as  well  as  by  the  taste  and  odour  of  its  pulp. 
The  pulp  obtained  from  one  half  of  a  bitter  almond,  bruised  with 
cold  water,  faintly  affected  nitrate  of  silver  by  its  volatility,  but  iu 
a  quarter  of  an  hour  gave  clear  evidence  of  prussic  acid  with  the 
bihydrosulphate  of  ammonia,  and  other  tests.  The  application 
of  a  gentle  heat  to  the  watch-glass  containing  the  pulp  of  the 
almond  causes  the  vapour  to  be  more  rapidly  evolved. 

A  question  may  arise  respecting  the  quantity  of  prussic  acid 
which  may  be  produced  in  the  human  body  from  the  bitter 
almond,  as  in  the  following  case,  which  occurred  in  London, 
in  November  1844.  A  man  was  found  dead,  and  there  was 
a  strong  odour  of  bitter  almonds  in  the  room  in  which  his 
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body  was" discovered:  there  was  also  the  appearance  of  froth 
about  the  mouth  of  the  deceased.  On  inspection,  some  bitter 
almonds  in  an  undigested  state  were  found  in  the  stomach. 
The  quantity  of  prussic  acid  obtained  by  a  distillation  of  the 
contents  was  stated  to  be  equal  to  one  drachm  of  the  common 
acid  (P.  L).  The  medical  practitioner  is  reported  to  have  said, 
that  this  acid  m;ght  not  have  been  taken  as  such,  but  derived 
from  the  almonds.  The  anhydrous  prussic  acid  obtained 
amounted  to  1*2  grains,  i.  e.  quite  enough  to  destroy  life.  The 
quantity  of  bitter  almonds  required  to  yield  this,  according  to  the 
calculation  in  the  text  (p.  687),  would  be  about  500  grains  (about 
54  almonds).  The  weight  of  the  almonds  found  in  the  stomach 
is  not  stated;  but  it  is  not  likely  that  so  many  were  eaten  as  to 
produce  and  leave  in  the  stomach  this  large  quantity  of  anhy- 
drous prussic  acid,  nor  would  this  account  for  the  odour  in  the 
apartment.  It  is  highly  probable  that  the  individual  destroyed 
himself  with  prussic  acid,  having  previously  eaten  some  bitter 
almonds  in  order  to  conceal  the  odour  of  the  acid.  A  case  has 
been  elsewhere  related  (ante  p.  686)  in  which  a  child  recovered 
after  having  eaten  an  ounce. 

The  essential  oil,  which  is  often  called  peach-nut  oil,  is  colour- 
less when  pure,  but  it  commonly  has  a  pale  yellow  colour,  and  a 
strong  odour  of  bitter  almonds,  by  which  it  is  at  once  identified. 
It  has  a  hot,  burning  taste,  and  a  feebly  acid  reaction.  It 
gives  a  greasy  stain  when  dropped  on  paper,  which  does  not 
entirely  disappear  on  the  application  of  heat.  It  has  a  sp.  gr.  of 
1'043:  it  sinks  in  water,  which  dissolves  about  one-thirtieth  part. 
It  is  soluble  in  alcohol  and  ether  in  all  proportions.  When 
mixed  with  a  few  drops  of  strong  sulphuric  acid  and  heated,  it 
forms  a  rich  crimson-red  liquid  which,  if  exposed  to  air,  acquires 
a  yellow  colour.  When  poured  into  cold  water,  the  crimson 
liquid  is  immediately  destroyed,  and  a  yellow  colouring  matter 
falls  in  globules.  The  smell  and  taste  of  this  oil  are  sufficient 
for  its  identification :  but  nitrobenzole  possesses  the  same  odour, 
and  may  be  mistaken  for  it. 

The  vapour  of  prussic  acid  does  not  so  readily  escape  from  this 
oil  as  from  the  watery  solution :  hence  the  vapour-tests  do  not 
give  the  same  characteristic  results.  Tests.  1.  Add  to  one  or 
two  drops  of  the  oil  a  like  quantity  of  hihydrosulphate  of  ammo- 
nia. Mere  mixture  at  a  low  temperature  only  produces  sulpho- 
cyanate  after  standing  ten  minutes  or  longer:  but  if  the  liquid  is 
warmed  to  100°,  the  conversion  is  immediate  (ante  p.  670),  and 
the  change  is  indicated  by  the  blood-red  colour  struck  on  adding 
to  the  liquid  persulphate  of  iron.  If  any  unchanged  hydrosulphate 
should  give  a  black  colour,  this  may  be  removed  by  the  addition 
of  one  or  two  drops  of  hydrochloric  acid.  2.  Dissolve  one  or 
two  drops  of  the  oil  in  alcohol  and  add  to  the  mixture  a  few 
drops  of  a  solution  of  potash,  followed  by  the  solution  of  green 
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sulphate  of  iron  (ante  p.  669),  and  hydrochloric  acid.  Prussian 
blue  is  formed  on  agitating  the  mixture,  but  it  does  not  appear 
until  the  precipitated  oxide  of  iron  is  dissolved  by  the  addition 
of  diluted  sulphuric  or  muriatic  acid.  The  silver-test  is  inappli- 
cable to  the  oil  in  its  ordinary  state.  The  vapour  of  the  oil  pro- 
duces no  change  in  a  drop  of  a  solution  of  nitrate  of  silver,  except 
after  long  exposure.  If.  however,  the  oil  be  heated,  there  is  an 
immediate  production  of  cyanide  of  silver.  The  two  tests  above- 
mentioned  are  sufficient  for  all  practical  purposes. 

Water  will  separate  a  small  portion  of  prussic  acid  from  the 
oil.  Thus,  by  agitating  in  a  tube  about  one  drachm  of  the  oil, 
with  three  or  four  drachms  of  distilled  water,  and  after  a  few 
minutes,  filtering  through  a  ivet  filter,  the  oil  is  entirely  separated. 
The  liquid  which  passes  through  is  scarcely  acid;  it  is  rendered 
cloudy  by  nitrate  of  silver,  and  gives  a  decided  blue-coloured 
precipitate  with  the  sulphate  of  iron  and  caustic  potash;  it  pos- 
sesses all  the  properties  of  a  weak  solution  of  prussic  acid.  If 
the  water  be  mixed  with  a  little  potash  before  agitating  it  with 
the  oil,  the  acid  is  more  effectually  separated  and  may  be  detected 
at  once  by  the  iron-test.  The  prussic  acid  may  be  separated 
more  effectually  from  the  oil  by  distilling  it  repeatedly  over  the 
finely  powdered  red  oxide  of  mercury,  or  by  agitating  it  with  a 
mixture  of  milk  of  lime  and  protochloride  of  iron,  and  then  sub- 
mitting the  mixture  to  distillation.  The  oil  boils  at  356°  and  is 
distilled  at  this  temperature  unaltered. 

Organic  liquids. — The  odour  of  the  oil  would  in  general  indi- 
cate its  presence  in  any  organic  liquid.  Owing  to  its  great 
density  the  oil  may  be  found  at  the  bottom  of  the  liquid  while 
the  prussic  acid  may  be  partly  dissolved  in  the  watery  portion. 
The  liquid  may  be  distilled  in  the  usual  manner  and  the  oil  and 
acid  in  the  distillate  examined  by  the  tests  above  described.  As 
ether  readily  dissolves  the  oil,  this  may  be  in  some  cases  used  as 
a  medium  for  separating  it.  The  oil  has  not  been  found  in,  or 
separated  from  the  tissues,  but  it  appears  to  undergo  oxidation  in 
the  system.  It  is  eliminated  in  the  urine  in  the  form  of  hippuric 
acid  (ante  p.  83).  In  administering  the  oil  deprived  of  prussic 
acid  to  rabbits,  Dr.  Maclagan  found  hippuric  acid  in  the  urine. 
(Pharm.  Journal,  Dec.  1853,  p,  278.)  In  a  case  of  alleged 
poisoning  by  this  oil,  Mr.  Hei  apath  states  that  he  found  no  trace 
of  prussic  acid  or  of  the  oil  in  the  body,  but  traces  of  sulpho- 
cyanic  acid  in  the  blood.  (Chemist,  1854,  p.  321.)  I  nave 
elsewhere  referred  to  this  statement  (ante  p.  685).  So  far  as 
prussic  acid  is  concerned,  it  is  probable  that  in  no  case  of  poison- 
ing does  the  blood  receive  by  absorption  at  one  time  more  than  a 
minim  to  a  pound :  but  it  the  proportion  were  a  minim  to  an  ounce, 
it  is  not  probable  (pp.  693,  694)  that  even  this  small  quantity 
would  remain  in  the  blood  to  be  converted  during  putrefaction 
to  sulphocyanic  acid,  and  detected  as  such  two  months  after 
death!   With  a  vagueness  which  deprives  the  result  of  all  scien- 
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tific  value,  the  quantity  of  blood  examined  is  not  even  mentioned: 
and  the  substance  (hippuric  acid)  into  which  the  essential  oil  is 
known  to  be  converted  was  not  even  sought  for. 

The  pure  oil  deprived  of  prussic  acid.—  This  is  known  to 
chemists  under  the  name  of  hydruret  of  benzyle.  When  de- 
prived of  prussic  acid  the  energy  of  the  oil  as  a  poison  ceases  ; 
but  it  still  retains  a  noxious  action  on  the  animal  system.  It 
now  requires  to  be  given  in  larger  doses,  and  its  mode  of  opera- 
tion is  different.  (Pharmaceutical  Journal,  July  1847,  p.  11.) 
Dr.  Maclagan  found  that  a  few  drops  of  the  oil  deprived  of 
prussic  acid  did  not  act  as  a  poison  on  animals ;  but  in  larger 
doses,  i.  e.  of  a  drachm  and  upwards,  it  was  fatal  to  rabbits.  Two 
drachms  of  the  pure  oil  caused  a  rabbit  to  fall  on  its  side  in  ten 
minutes,  and  it  died  in  fifty  minutes.  (Pharm.  Journal,  Dec. 
1853,  p.  278.)  Some  experiments  on  the  oil  freed  from  prussic 
acid,  by  Mr.  Langdale,  are  reported  in  the  Lancet,  Jan.  10,  1857, 
p.  45.  One  drachm  given  to  a  middle-sized  dog,  half  a  drachm 
to  a  cat,  and  four  drops  to  a  rat,  did  not  destroy  life,  while  four 
drops  of  the  common  oil  destroyed  a  rat  in  two  instances.  In 
doses  of  from  one  to  two  drachms  it  has  a  tendency  to  cause  in- 
flammation of  the  stomach  and  bowels.  Mr.  Price  Jones  gave 
fifteen  drops  of  the  purified  oil  to  a  rabbit.  The  animal  uttered 
a  few  cries,  but  recovered  in  about  ten  minutes.  Thirty  drops 
given  to  another  rabbit  produced  violent  convulsions  with  pro- 
stration and  oppressed  breathing.  The  animal  died  in  a  minute 
and  a  half.  Five  drops  of  the  ordinary  essential  oil  killed  a 
rabbit  in  about  a  minute.  These  facts  viewed  together  show 
that  the  purified  oil  possesses  noxious  properties,  although  in  a 
much  smaller  degree  than  the  ordinary  oil.  Mitscherlich  states 
that  he  found  it  still  poisonous  when  quite  free  from  prussic  acid 
(Pharm.  Jour.,  vol.  x.  p.  83);  but  it  is  a  matter  of  great  diffi- 
culty to  deprive  it  entirely  of  the  acid.  For  testing  the  puri- 
fied oil  we  may  agitate  it  with  a  weak  solution  of  potash,  filter 
through  a  wet  filter,  and  then  add  sulphate  of  iron  and  hydro- 
chloric acid,  as  in  the  use  of  the  iron  test  for  prussic  acid.  The 
production  or  non-production  of  Prussian  blue  will  show  the 
presence  or  absence  of  prussic  acid.  The  sulphur  test  directly 
applied  to  the  oil  will  equally  reveal  the  presence  of  the  poison. 

Nitrobenzole  or  Nitrobenzine.  —  This  compound  of  benzole  and 
nitrous  acid  has  the  odour  and  flavour  of  bitter  almonds  in  a 
most  powerful  degree.  It  is  of  a  yellow  colour,  sweet  to  the 
taste,  boils  at  434°,  and  has  a  sp.  gr.  of  1-209.  It  is  insoluble 
in  water,  but  soluble  in  alcohol  and  ether.  It  is  used  in  per- 
fumery and  for  cosmetics ;  it  is  said  also  to  be  used  as  a  substi- 
tute for  essential  oil  of  almonds  in  flavouring  confectionery.  It 
is  made  from  the  rectified  products  of  coal  tar,  and  nitric  acid. 
One  drachm  of  it  killed  a  rabbit  almost  instantaneously.  Half 
a  drachm  with  two  drachms  of  water  rendered  a  cat  insensible 
for  several  minutes,  and  a  slimy  mucus  flowed  from  its  mouth  for 
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several  hours  afterwards.  It  refused  all  food  and  died  in  twenty- 
four  hours.    (Lancet,  January  10,  1857,  p.  46.) 

In  the  use  of  poisonous  compounds  for  flavouring  food,  it  is 
usually  considered  that  the  small  quantity  required  for  this  pur- 
pose cannot  be  productive  of  mischief;  but  it  is  forgotten  that 
the  liquid  is  employed  by  ignorant  cooks  who  apportion  the  dose 
of  poison  by  conjecture,  and  assuming  that  the  greatest  precau- 
tions iire  taken,  it  appears  to  me  that  a  flavour  is  at  all  times 
dearly  purchased  if  it  depends  on  even  a  small  dose  of  poison.  Mr. 
Streeter  met  with  a  case  in  which  a  child  suffered  from  symptoms 
of  poisoning  owing  to  its  having  eaten  tapioca  flavoured  with  the 
oil  of  almonds.  (Med.  Times  and  Gaz.  Dec.  16,  1854,  p.  625.) 
There  is  a  liquid  sold  for  flavouring  confectionery,  under  the 
name  of  Essence  of  Jargonelle  Pear.  It  is  a  noxious  artificial 
compound  made  by  distilling  oil  of  grain  or  fusel  oil,  with 
acetate  of  potash  and  sulphuric  acid.  In  the  Pharmaceutical 
Journal  (Nov.  1851,  p.  214;  it  is  stated  that  a  child  who  had  on 
two  occasions  eaten  confectionery  flavoured  with  essence  of  pear, 
became  partially  comatose  with  livid  lips  and  a  feeble  pulse. 
Symptoms  resembling  those  of  poisoning,  occasionally  observed 
among  children,  may  often  be  referred  to  the  eating  of  confec- 
tionery, coloured  or  flavoured  with  various  kinds  of  poison. 
Among  the  artificial  fruit-essences  is  one  named  Essence  of  Rib- 
stone  Pippin,  or  "  oil  of  apples."  It  is  procured  from  a  mixture 
of  bichromate  of  potash,  sulphuric  acid,  and  anrylic  alcohol. 
(Chemical  Record,  Jan.  17,  1852,  p.  44);  all  substances  of  a 
noxious  nature.  Butyric  ether  dissolved  in  six  parts  of  alcohol 
is  used  as  Essence  of  Pineapple.  This  ether  appears  to  constitute 
the  flavour  of  the  pineapple,  melon,  and  strawberry.  Impure 
glycerine  (the  sweet  principle  of  soap)  mixed  with  alcohol,  pro- 
duces, by  fermentation,  a  similar  essence. 
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BITTER    ALMOND    WATER  LAUREL    WATER  —  LAUREL  OIL  

SYMPTOMS    AND     EFFECTS  —  CASE    OF    DONELLAN    SEEDS 

YIELDING  PRUSSIC  ACID  —  RATAFIA  CYANIDE  OF  POTASSIUM 

 SYMPTOMS  APPEARANCES  LOCAL     ACTION  —  ALLEGED 

EFFECTS    OF    THE    VAPOUR          FATAL    DOSE    ANALYSIS  

SULPHO  AND  FERROCYANIDES  OF  POTASSIUM  —  CYANIDES  OF 
IRON,  MERCURY,  AND  SILVER. 

BITTER-ALMOND  WATER. 

This  water  is  made  by  distilling  one  part  of  almond-cake 
with  eight  parts  of  water.  It  varies  considerably  in  strength. 
The  late  Dr.  Gregory  has  stated  that  it  contains  one  per  cent,  of 
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anhydrous  prussic  acid.  Mr.  Bell  informed  me  that  in  a  specimen 
which  he  analysed,  the  proportion  of  acid  was  only  0"27  per  cent. 
I  have  met  with  specimens  containing  less  than  this.  The  odour 
is  no  criterion  of  the  strength,  since  the  odour  of  prussic  acid  is 
concealed  by  that  of  the  bitter  almond,  and  the  odour  may  exist 
in  a  specimen  of  the  water  which  contains  no  prussic  acid.  Its 
strength  is  impaired  by  keeping  :  thus  Zeller  found  that  one 
ounce  of  the  water  fresh  made  yielded  5*12  grains  of  cyanide  of 
silver  ;  but  after  one  year,  when  merely  corked  in  a  bottle,  the 
proportion  yielded  was  only  4-62  grains.  (Pharmaceutical  Jour- 
nal, February  1846,  371.) 

Symptoms  and  Effects. — This  water  is  poisonous,  and  on  one 
occasion  the  improper  use  of  it  led  to  a  criminal  trial  (Keg.  v. 
Cronin,  Central  Criminal  Court,  April  1847).  The  accused  was 
charged  with  the  manslaugbtei  of  a  female  under  the  following 
circumstances.  He  had  been  in  the  habit  of  using  a  preparation 
which  he  called  bitter-almond  water,  made  by  mixing  three 
drops  of  the  essential  od  with  a  pint  of  water  —  a  harmless  mix- 
ture in  small  doses.  He  wrote  a  prescription  for  the  deceased, 
in  which  occurred  the  words,  Aqua  amygd.  amar.  Six  ounces 
of  this  were  ordered,  and  the  mixture  contained  besides  a  small 
dose  of  prussic  acid.  The  chemist  who  prepared  the  mixture  put 
into  it  six  ounces  of  the  liquid  commonly  known  as  "  bitter- 
almond  water"  (distilled  from  the  cake).  The  deceased  took  a 
table-spoonful  and  a  half.  In  three  minutes  she  said,  "  Oh,  how 
queer  1  feel !"  She  left  the  room  and  ran  out  towards  the  gar- 
den, where  she  fell,  breathing  hard  and  groaning.  There  was 
dilatation  of  the  pupils  with  general  relaxation  of  the  limbs  ; 
but  there  were  no  convulsions.  She  died  shortly  afterwards. 
There  was  no  doubt  that  the  bitter-almond  water  had  caused  her 
death.  The  viscera  were  generally  healthy.  There  was  no 
odour  in  the  abdomen  ;  but  it  was  perceptible  in  the  brain,  the 
vessels  of  which  were  somewhat  congested.  Prussic  acid  was 
detected  in  the  stomach.  The  accused  was  acquitted,  as  it  was 
not  considered  that  he  was  strictly  responsible  for  the  result. 
(Med.  Gaz.  xxxix.  388  and  695.)  The  quantity  of  anhydrous 
prussic  acid  which  the  deceased  took  was  equivalent  to  0*94 
grains  ;  thus  bearing  out,  in  a  most  striking  degree,  the  assumed 
fatal  dose  of  this  poison  (p.  660),  and  proving  that  dilution  with 
water  does  not  prevent  or  materially  retard  its  action  on  the  body. 

This  water  is  not  commonly  employed  medicinally  in  Eng- 
land, as  its  effects  are  very  uncertain.  Eighteen  drops  have  been 
known  to  produce  giddiness,  dimness  of  sight,  and  a  tendency 
to  sleep.  Twenty-two  drops  caused  convulsions  and  vomiting. 
MM.  Duvignan  and  Parent,  who  tried  these  experiments  on 
themselves,  did  not  feel  inclined  to  carry  the  dose  further.  A 
drachm  of  the  water  killed  a  moderate  sized  dog.  (Paris,  Med. 
Jur.  243.)  In  France,  bitter-almond  water  is  used  medicinally, 
in  doses  of  from  ten  to  forty  drops. 
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Analysis.. —  The  water  is  sometimes  opaque,  from  a  little  oily 
matter  diffused  through  it;  but  it  maybe  rendered  clear  by  alcohol. 
Some  specimens  will  yield  readily  all  the  usual  reactions  with 
the  liquid  tests  for  prussic  acid ;  but  when  the  water  has  been  long 
kept,  it  has  often  only  the  odour  of  the  bitter  almond,  and  contains 
no  prussic  acid.  When  it  has  been  sufficiently  strong  to  cause 
serious  symptoms  or  death,  there  will  be  no  difficulty  in  detect- 
ing prussic  acid  by  the  vapour  or  liquid  tests.  A  few  drops  of 
the  water  warmed  with  the  bihydrosulphate  of  ammonia,  will 
give,  on  the  addition  of  a  pcrsalt  of  iron,  the  red  colour  indica- 
tive of  sulphocyanic  acid.  The  strength  of  bitter-almond  water 
is  by  no  means  proportioned  to  the  quantity  of  bitter  almonds 
used  ;  but  it  varies  according  to  the  process  employed  for  its 
production.  The  same  weight  of  almonds  has  given  two  kinds 
of  water, — one  ounce  of  one  giving  as  much  as  535  grains  of 
cyanide  of  silver,  and  one  ounce  of  the  other  only  2  5.  When 
the  residuary  almond-cake  has  been  previously  digested  in  spirit, 
the  water  obtained  is  always  weaker.  (Pharm.  Jour.  Feb.  1846, 
371.)    In  this  case  the  amygdaline  is  partly  removed  from  it. 

LAUREL  WATER.     LAUREL  OIL. 

Laurel  water  is  a  weak  solution  of  prussic  acid,  containing 
only  about  one-fourth  of  a  grain  per  cent,  of  the  strong  acid  ; 
but  it  is  said  to  be  more  poisonous  than  this  quantity  of  acid 
would  indicate.  (Pereira,  vol.  ii.  pt.  ii.  p.  279.)  The  leaves 
gathered  in  wet  and  cold  weather  are  said  to  yield  more  prussic 
acid  than  those  gathered  in  hot  and  dry  weather.  (Zeller.) 
The  old  leaves  yield  much  less  oil  and  acid  than  the  young  and 
unexpanded  leaves.  In  some  specimens  of  the  water  which  I  pro- 
cured by  distilling  the  bruised  tops  and  fine  shoots  of  the  laurel 
with  water,  the  odour  was  powerful;  but  the  proportion  of  prussic 
acid  present  was  smaller  than  that  above  stated.  Like  bitter- 
almond  water,  it  is  variable  in  strength.  Specimens  long  kept 
and  frequently  exposed  seldom  contain  any  prussic  acid,  although 
the  odour  of  bitter  almonds  may  be  strong.  It  is  a  limpid  colour- 
less liquid,  producing,  in  large  doses,  the  usual  effects  of  poison- 
ing by  prussic  acid. 

By  distillation  with  water,  the  leaves  of  the  plant  yield  also  an 
essential  oil.  Cherry  laurel  oil,  resembling  that  of  the  bitter 
almond  ;  but  much  weaker,  as  it  contains  on  an  average  less 
than  three  per  cent,  of  prussic  acid.  A  fluid  ounce  of  water  will 
dissolve  only  3*25  grains  of  the  oil.  Every  part  of  the  plant  is 
poisonous,  but  especially  the  leaves,  flowers,  and  kernels  of  the 
fruit ;  these,  when  bruised,  yield  prussic  acid,  but  the  pulp  of  the 
cherry  is  not  poisonous.  Articles  of  food  are  often  flavoured 
with  the  leaves,  and  accidents  are  said  to  have  arisen  from  this 
practice.  (Pharm.  Journ.  July  1847,  13.)  The  late  Dr.  Paris, 
states  that  several  children  were  severely  affected  by  partaking 
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of  some  custard  flavoured  with  laurel  leaves,  and  were  ill  for 
three  days.  A  girl  of  six  and  a  boy  of  five  years  of  age  fell  into 
a  profound  sleep,  out  of  which  they  could  not  be  roused  for  ten 
hours.  (Med.  Jur.  ii.  402.)  The  leaves  are  often  emploved  with 
impunity  ;  but  the  proportion  of  oil  and  prussic  acid  is'liable  to 
vary  with  the  age  of  the  leaf.  Dr.  Christison  states  that  he 
has  found  ten  times  as  much  oil  in  the  young  as  in  the  old 
leaves,  when  both  were  gathered  in  May  and  June.  (Op.  cit. 
788.) 

Symptoms  and  effects. — About  half  a  teaspoonful  of  a  mixture, 
consisting  of  four-fifths  cherry-laurel  water,  was  given  by  mistake 
to  an  infant  eight  months  old.  The  child  threw  its  head  back, 
was  convulsed,  and  died  in  a  few  seconds.  The  laurel  water 
taken  in  this  case  is  said  to  have  been  stronger  than  usual.  The 
body  was  inspected  twenty -four  hours  after  death.  Nothing  was 
observed  in  the  brain  and  spinal  marrow  ;  but  the  stomach  con- 
tained two  teaspoonfuls  of  a  yellowish  liquid  without  odour,  and 
its  mucous  membrane  was  reddened  towards  the  greater  curva- 
ture. No  trace  of  prussic  acid  was  found  in  the  contents  ;  but 
the  poison  was  easily  detected  in  the  liquid  remaining  in  the 
phial.    (Med.  Gaz.  Jan.  1843.) 

The  following  case  is  remarkable  chiefly  from  the  circumstance 
of  the  symptoms  coming  on  slowly.  A  man  swallowed  one 
morning  an  ounce  and  a  half  of  laurel  water.  No  symptoms 
appeared  until  three  hours  afterwards.  There  was  then  numb- 
ness of  the  hands  and  feet,  drooping  of  the  head,  and  involuntary 
evacuations.  The  limbs  became  cold,  and  he  lost  all  power 
over  them,  although  sensibility  was  retained.  The  pulse  was 
small :  there  was  perfect  consciousness.  He  gradually  became 
weaker  and  died  the  same  evening.  On  inspection,  the  only 
remarkable  appearance  was,  that  the  blood  was  viscid  and  of 
a  dark  colour.  There  was  no  odour  of  bitter  almonds.  (Can- 
statt,  Jahresbericht,  1844,  v.  289.)  A  man,  set.  60,  swallowed 
two  ounces  of  laurel  water  of  the  Prussian  pharmacopoeia.  He 
fell  almost  immediately,  as  if  in  a  fainting  fit.  He  vomited  some 
food  which  he  had  taken  shortly  before.  He  was  seen  in  an 
hour  by  Casper,  who  found  him  on  a  sofa  in  a  half-sitting  pos- 
ture, with  his  head  falling  forwards.  His  face  was  pale  and 
cold,  and  the  skin  generally  was  cold.  The  pulse  was  slow, 
soft,  and  irregular.  The  most  striking  symptom  was  a  general 
paralysis  of  the  nerves  of  motion.  He  gave  no  sign  of  conscious- 
ness. The  features  were  occasionally  distorted  with  convulsive 
movements.  There  was  no  power  of  swallowing;  and  in  this 
state  the  man  continued,  in  spite  of  treatment,  for  five  hours, 
when  he  died  — probably  the  longest  duration  of  any  case  of 
poisoning  by  prussic  acid  yet  recorded.  The  only  appearances 
in  the  body  were  congestion  of  the  brain  and  rrght  side  of  the 
heart,  with  a  dark  and  liquid  state  of  the  blood.  There  was  a 
z  z 
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smell  of  bitter  almonds  throughout.  (Casper,  Ger.  Med.  i.  431.) 
The  appearances  are  similar  to  those  met  with  in  death  from 
diluted  prussic  acid.    Similar  treatment  is  required  (p,  665). 

Cases  of  poisoning  by  laurel  water  are  not  common,  and  gene- 
rally arise  from  accident.  It  has  however  been  used  for  the  pur- 
poses of  murder,  and  of  this  the  trial  of  Captain  Donellan,  at  the 
Warwick  Lent  Assizes,  in  1781,  is  a  remarkable  illustration.  The 
accused  was  charged  with  the  murder  of  his  brother  in-law,  Sir 
T.  Boughton,  by  causing  to  be  administered  to  him  two  ounces 
of  laurel  water,  which  he  had  criminally  substituted  for  an  inno- 
cent purgative  draught.  Admitting  that  the  laurel  water  had  no 
greater  strength  than  that  above  assigned  to  it,  the  deceased 
must  have  taken  2*4  grains  of  pure  hydrocyanic  acid,  a  quantity 
equal  to  fifty  drops  of  Scheele's  prussic  acid.  The  draught  was 
administered  to  the  deceased  by  his  mother,  Lady  Boughton. 
She  perceived  that  it  smelt  strongly  of  bitter  almonds — the  only 
evidence  of  the  probable  nature  of  the  poison  ;  for  the  original 
draught,  containing  rhubarb,  jalap,  spirits  of  lavender,  and  nut- 
meg water,  would  have  had  no  such  smell.  The  following  were 
the  symptoms: — "In  about  two  minutes  after  swallowing  the 
draught,  the  deceased  appeared  to  struggle  very  much,  as  if  to 
keep  it  down,  and  had  'a  rattling  and  gurgling'  at  his  stomach. 
In  about  ten  minutes,  he  seemed  inclined  to  doze  ;  and  in  about 
five  minutes  afterwards,  he  was  found  with  his  eyes  fixed  up- 
wards, his  teeth  clenched,  and  froth  running  out  of  his  mouth." 
He  died  in  half  an  hour  after  swallowing  the  draught.  An 
examination  of  the  body  was  not  made  until  eleven  days  after 
death.  The  appearances  were  ambiguous,  and  no  poison  was 
detected  in  the  body. 

In  making  every  allowance  for  such  coincidences,  in  the  super- 
vention of  fatal  disease  at  the  time  of  taking  medicine  or  food, 
as  have  elsewhere  been  pointed  out  (p.  1 10),  I  do  not  think  there  is 
any  reason  to  doubt  that  in  this  case  the  deceased  died  from 
poison,  and  that  the  prisoner  was  properly  convicted.  It  has 
been  urged  that  the  medical  evidence  was  of  itself  insufficient ; 
and  that,  without  the  moral  circumstances,  the  charge  of  poison- 
ing could  not  have  been  made  out.  But  it  is  impossible  to  divide 
evidence  in  this  way  ;  it  is  like  separating  two  series  of  circum- 
stances in  presumptive  evidence,  either  of  which,  taken  singly, 
may  be  weak,  but  when  taken  together,  become  strong.  Many 
convictions  on  medico-legal  trials  for  murder  by  poisoning  -would 
not  have  occurred  if  the  fact  had  rested  on  moral  or  on  medical 
evidence  alone.  In  Donellan's  case,  the  medical  evidence  was 
strong,  whether  we  regard  the  time  of  the  occurrence  of  symp- 
toms, their  character,  their  rapid  course,  or  the  period  within 
which  death  took  place.  To  exclude  all  notion  of  these  effects 
depending  on  a  draught  just  before  taken,  and  having  the 
decided  odour  of  a  liquid  known  to  be  capable  of  producing  such 
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symptoms,  an  odour  which  the  originally  prescribed  draught 
could  not  possibly  have  had— and  to  refer  them  to  a  disease, 
unusual  in  so  young  a  subject,  and  unlikely  to  have  caused  death 
so  rapidly,  or  under  the  symptoms  actually  witnessed,— is  simply 
to  create  impunity  for  the  cunning  and  skill  often  displayed  in 
murder  by  poison.  In  spite  of  the  suggestions  of  Sir  Fitzroy 
Kelly  at  the  trial  of  Tawell  (p.  681),  and  of  Mr.  Sergeant 
Shee  at  the  trial  of  Wiliam  Palmer  (May  1856),  direct  evi- 
dence can  rarely  be  obtained  in  such  cases.  The  murderer 
unless  insane,  does  not  proclaim  to  the  world  his  intention  to 
poison  another,  nor  the  nature  of  the  poison  used  ;  nor  does  he 
administer  it  openly,  or  call  in  "experts"  to  witness  the  admin- 
istration, and  record  the  symptoms  !  Every  minute  circumstance, 
therefore,  requires  the  closest  watching  and  analysis  if  we  wish 
to  prevent,  by  punishment,  this  most  detestable  crime.  The 
insisting  upon  direct  evidence,  in  these  cases,  is  tantamount  to 
asking  for  impunity  for  the  educated  and  skilful,  or  the  profes- 
sional poisoner, — and  inflicting  the  full  penalty  of  the  law  only 
on  the  uneducated  and  unskilful  assassin. 

Analysis.  — The  odour  of  the  water  is  sufficient  to  identify  it, 
but  this  will  not  prove  that  it  contains  prussic  acid.  In  order 
to  obtain  this  proof,  it  must  be  submitted  to  analysis.  The  fol- 
lowing is  the  result  of  an  examination  of  a  very  weak  specimen  : 
—  Nitrate  of  silver  produced  no  perceptible  effect  with  one 
drachm  of  it  when  the  liquids  were  mixed,  nor  could  any  Prussian 
blue  be  procured  from  a  like  quantity  by  the  use  of  the  iron-test. 
One  drop  of  hydrosulphate  of  ammonia,  added  to  three  drops  of 
the  water  and  heated,  gave  the  clearest  evidence  of  prussic  acid 
by  the  production  of  the  red  sulphocyanate  of  iron,  when  the  per- 
sulphate of  iron  was  added  to  the  evaporated  residue.  From  Ave 
to  ten  drops  placed  in  a  watch-glass,  produced  no  film  (by  the 
vapour)  on  nitrate  of  silver  after  the  lapse  of  twenty  minutes  :  in 
the  same  period  of  time,  one  drop  of  hydrosulphate  of  ammonia 
absorbed  the  vapour,  and  left,  on  evaporation,  a  perceptible 
quantity  of  sulphocyanate.  Prussic  acid  is  easily  detected  by 
the  sulphur  vapour-test,  in  the  shoot  of  the  laurel,  or  in  the  seed 
of  the  berry  (not  in  the  pulp)  when  bruised  and  mixed  with 
cold  water.  The  application  of  heat  to  the  pulp  expedites  the 
chemical  change.  The  hydrosulphate  of  ammonia,  added  to  the 
watery  liquid  of  the  pulp  and  heated,  produces  the  usual  re- 
action of  sulphocyanate  of  ammonia  with  a  per-salt  of  iron. 

As  it  is  desirable  to  have  corroboration  of  the  action  of  the 
sulphur-test  when  the  analyst  is  dealing  with  small  quantities, 
the  following  process  will  be  found  to  present  a  satisfactory 
method  of  employing  the  silver  and  sulphur  tests  with  one  and 
the  same  portion  of  vapour.  Receive  the  vapour  on  a  drop  of 
solution  of  nitrate  of  silver  as  described  at  p.  669.  Examine 
it  for  crystals  by  the  microscope  :  if  the  white  film  is  slowly 
z  z  2 
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formed  these  will  be  visible.  Now  add  a  drop  of  bihydrosulphate 
of  ammonia  and  warm  the  liquid, — black  sulphuret  of  silver  will 
be  separated  arid  by  slow  evaporation  a  watery-looking  residue 
will  result.  This  may  be  tested  by  adding  persulphate  of  iron 
to  the  liquid  ;  or,  clean  bibulous  paper  dipped  into  it,  will  re- 
move the  clear  liquid  from  the  black  sulphuret  of  silver,  and 
when  the  paper  is  touched  with  a  solution  of  colourless  per- 
sulphate of  iron,  the  red  colour  of  the  sulphocyanate  will  appear. 
The  strength  of  laurel  water  is  so  variable,  that  it  admits  of  no 
safe  comparison  with  prussic  acid  :  each  specimen  will  require  a 
separate  examination.  An  aqua  lauro-cerasi  is  used  in  the 
Dublin  and  Edinburgh  Pharmacopoeias.  The  French  codex  pre  - 
scribes the  dose  of  from  ten  to  forty  drops  every  two  hours. 
(Pharm.  Jour.  Feb.  1846,  372.) 

The  distilled  waters  of  the  leaves  of  the  Acacia,  and  of  the  fruit  of 
the  Passion  flower,  contain  prussic  acid.  The  Acacia  water  has 
a  strong  smell  of  bitter  almonds,  and  eight  ounces  of  it,  precipi- 
tated by  nitrate  of  silver,  yielded  4-15  grains  of  cyanide.  The 
dried  leaves  gave  no  prussic  acid  on  distillation.  The  leaves  of 
the  peach  yield  a  water  as  strong  as  that  of  the  laurel.  The  dis- 
tilled water  of  the  leaves  of  the  Sweet  almond  contains  prussic 
acid.  Zeller  found  that  one  ounce  gave  0'575  grains  of  cyanide 
of  silver.  The  flower  of  the  common  lilac  is  also  said  to  yield 
traces  of  this  poison. 
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These,  and  all  other  liqueurs  having  the  smell  of  bitter  almonds, 
are  considered  to  be  poisonous  when  taken  in  large  doses.  The 
quantity  of  prussic  acid  present  in  them  is  liable  to  vary  ;  it  may 
be  separated  by  distillation  at  a  gentle  heat  in  a  water-bath,  and 
then  tested.  I  have  found  that  an  ounce  and  a  half  of  good 
noyau,  having  a  strong  odour  and  flavour,  yielded  when  distilled 
to  two-thirds,  scarcely  a  trace  of  prussic  acid  either  by  the  silver 
or  iron  test.  It  had  been  kept  some  years  in  a  well-corked 
bottle.  An  equ-d  quantity  of  cherry  ratafia,  similarly  treated, 
gave  no  ponderable  quantity  of  Prussian  blue.  There  are  other 
plant?,  the  leaves  and  kernels  of  which  yield  prussic  acid ;  these 
are,  the  Bird-cherry,  the  Peach,  Nectarine,  Damson,  Mountain- 
ash,  Apricot,  and  the  seeds  of  apples  and  pears.  A  case  is  re- 
ported in  the  Journal  de  Chimie  Medicate  1853,  p.  38,  in  which 
a  child,  ait.  2,  suffered  severely  in  consequence  of  having  eaten  ten 
or  twelve  kernels  of  the  apricot.  I  have  examined  the  seeds  of 
oranges  and  figs,  but  have  found  none ;  nor  could  I  obtain  the 
slightest  trace  of  prussic  acid  from  the  distillation  of  three  hundred 
grains  of  the  sweet  almond.  The  quantity  produced  from  the 
seeds  of  apples  has  been  grossly  exaggerated  (p.  683).  The 
seeds  of  two  large  apples  (seventeen  in  number)  are  equivalent 
in  weight  to  one  bitter  almond  (ten  grains) :  but  in  the  apple 
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seeds,  the  quantity  of  husk  is  so  large  that  it  would  probably 
require  the  seeds  of  four  apples  to  produce  as  much  prussic 
acid  as  one  bitter  almond.  Ten  bitter  almonds,  weighing  100 
grains,  will  yield  by  distillation  0  24  grains  of  anhydrous  prussic 
acid.  It  would  require  the  seeds  of  forty  apples  to  produce  this 
quantity.  In  the  unbroken  state  they  would  yield  none,  and 
they  would  pass  through  the  body  unchanged.  If  boiled  (as  in 
cooked  apples),  so  that  the  albuminous  portion  is  coagulated,  they 
would  yield  none,  whether  broken  or  unbroken.  I  have  elsewhere 
alluded  to  this  alleged  production  of  a  fatal  dose  of  prussic  acid 
from  one  of  the  most  common  articles  of  food  (Case  of  Tau-ell, 
ante  p.  682).  To  have  accounted  for  the  quantity  of  prussic  acid 
found  in  the  stomach  in  that  case,  it  must  have  been  assumed 
that  the  deceased  had  eaten  160  apples  or  the  pips  removed  from 
them,  and  that  the  pips  were  in  a  proper  state  for  distillation 
after  they  had  been  swallowed  ! 

Fresh  and  dried  cherries,  as  well  as  the  kernels  and  stones, 
yield  prussic  acid  by  distillation.  The  quantity  yielded  by  the 
pulp  of  the  cherry  is  very  small,  amounting  to  mere  traces,  but 
it  is  much  greater  in  the  stones  and  kernels.  From  sixteen 
ounces  of  cherry-stone  water,  Geiseler  obtained  1*9  grains  of 
cyanide  of  silver ;  and  from  cherry-kernel  Avater,  the  kernels 
being  to  the  water  as  1  :  8  by  weight,  the  cyanide  of  silver 
obtained  from  sixteen  ounces  was  equal  to  2-36  grains.  Twelve 
ounces  of  the  kernels  yielded  7'  grains  of  hydrocyanic  acid  : 
but  the  proportion  of  prussic  acid  yielded  by  the  same  weight  of 
cherry  stones,  according  to  Geiseler,  was  not  more  than  2'3 
grains.  (Pharm.  Jour.  Feb.  1846,  372.)  These  kernels,  or 
bitter  almonds  bruised,  are  much  employed  for  the  purpose  of 
giving  a  nutty  flavour  to  alcoholic  liquids.  (British  port.)  It  is 
not  often  that  they  are  used  in  such  quantity  as  to  occasion 
accidents  :  but  the  following  case,  the  details  of  which  are  some- 
what imperfectly  given,  will  show  that  the  eating  of  a  large 
quantity  of  the  kernels  may  operate  fatally. 

A  girl,  ast.  5  years,  ate  a  large  quantity  of  the  kernels  of 
sweet  cherries  (prunus  avium).  Her  brother  (a  few  years  older 
than  herself)  also  ate  some.  After  the  lapse  of  a  few  hours, 
symptoms  of  poisoning  appeared.  When  seen  by  a  medical 
man  on  the  next  day,  the  girl  was  in  such  a  stupor,  that  she 
could  not  be  roused.  "  The  eyes  were  closed,  pupils  considerably 
dilated,  the  skin  moist  and  hor,  respiration  exceedingly  hurried, 
pulse  small  and  quick,  and  the  evacuations  were  discharged  in- 
voluntarily ;  the  child  was  very  restless.  An  effervescing  mixture 
was  ordered  internally,  and  co'ld  fomentations  were  applied  to  the 
head  ;  after  a  few  hours,  vomiting  of  a  greenish  substance  ensued, 
and  this  was  followed  by  retching,  which  continued  until  death  ; 
the  body  was  spasmodically  drawn  backwards.  The  illness  lasted 
forty  hours.    On  an  examination,  the  stomach  was  found  in- 
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tensely  reddened  ;  the  intestines  were  strictured  and  invaginated 
(intussusception),  but  there  was  not  any  inflammation.  The  liver, 
spleen,  and  large  vessels,  contained  a  black  tar-like  blood.  The 
boy,  who  had  eaten  fewer  cherry-kernels,  was  likewise  ill,  but 
recovered  in  the  course  of  a  month.  An  eruption,  analogous  to 
nettle-rash  showed  itself  on  the  arms  of  both  children  ;  they  were 
both  perfectly  well  (according  to  the  statement  of  the  mother) 
before  eating  the  cherry-kernels,  and  no  other  cause  for  the 
attack  could  be  assigned.  The  kernel  of  the  prunus  avium 
(cerasus  nigra)  contains  amygdaline,  and  produces  prussic  acid 
as  well  as  essential  oil  in  the  stomach.  (Philadelphia  Med. 
Exam.  Juiy  1845,  490.) 

A  singular  case  of  poisoning  by  peach-kernels  was  communi- 
cated to  me  by  Mr.  Hicks.  A  medical  man  swallowed  half  an 
ounce  of  liquid  made  by  digesting  gin  on  a  large  quantity  of 
peach-kernels.  He  became  giddy  and  had  violent  constriction 
of  the  throat  and  dimness  of  sight.  He  vomited  and  recovered. 
The  bottle  was  brought  to  me  by  Mr.  Hicks,  —  a  few  drops  of 
the  liquid  contained  in  it,  yielded  only  a  faint  trace  of  Prussian 
blue.  The  kernels  weighed  124  grains;  they  were  large  and 
the  skins  entire.  All  the  amygdaline  must  have  been  extracted, 
for  on  bruising  the  kernels  with  water  and  distilling  them,  not  a 
particle  of  the  poison  could  be  procured.  The  amygdaline  may 
have  been  converted  to  prussic  acid  in  the  body.   CSee  p.  82.) 

IATROPHA  MANIHOT.  CASSAVA. 

The  root  of  one  variety  of  this  West  Indian  plant,  known  under 
the  name  of  Bitter  Cassava,  contains  in  its  juice,  prussic  acid.  It 
is,  therefore,  when  recently  expressed,  highly  poisonous,  inducing 
coma,  convulsions,  and  death.  Prussian  blue  may  be  obtained 
from  the  fresh  juice  by  the  iron-test  for  prussic  acid.  The  vege- 
table principles  of  the  plant,  evaporated  to  dryness,  form  what  is 
called  Cassava-cake,  which  is  not  only  inert,  by  reason  of  the 
poison  being  volatilized,  but  highly  nutritious.  The  starch  obtained 
from  this  root  is  well  known  under  the  name  of  Tapioca.  Neither 
cassava  nor  tapioca  yields  any  trace  of  prussic  acid. 

CYANIDE  OF  POTASSIUM. 

Prussic  acid  is  as  fatal  to  animal  life  when  combined  with  al- 
kaline bases  as  when  it  is  free.  Thus  the  same  quantity  of  diluted 
prussic  acid  will  kill  a  dog  whether  it  be  given  in  a  pure  state  or 
combined  with  ammonia  or  potash.  (Orfila,  ii.  292.)  Hence, 
ammonia  cannot  be  regarded  as  a  chemical  antidote  in  cases  of 
poisoning  by  prussic  acid :  it  acts  merely  as  a  stimulant.  Alkalies 
have  not  even  the  power  of  fixing  the  acid.  In  Reg.  v.  Cronin 
(C  C.  C.  1847)  the  prisoner  had  prescribed  aromatic  spirits  of 
ammonia  with  prussic  acid,  and  the  question  was,  whether  the 
poison  would  become  thereby  in  any  degree  disarmed  of  its  viru- 
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lence.  The  answer  was  in  the  negative,  as  the  rapid  death  of  the 
female  proved.  When  mixed  with  an  alkali,  such  as  ammonia, 
prussic  acid  is  liable  to  undergo  speedy  decomposition.  It 
becomes  yellow,  then  brown,  and  finally,  almost  black,  a  thick 
black  sediment  being  formed  in  it.  This  change  is,  however,  only 
partial :  in  one  specimen  thus  altered,  I  found  a  large  quantity  of 
free  prussic  acid  after  two  years.  The  change  is  not  observed  to 
take  place  when  the  prussic  acid  bears  a  small  proportion  to  the 
alkali,  or  vice  versa ;  nor  does  it  so  readily  occur  when  the 
prussic  acid  is  diluted. 

The  only  saline  compound  of  prussic  acid  which  is  of  any  prac- 
tical interest  as  a  poison,,  is  the  Cyanide  of  Potassium. 

Symptoms.  —  This  salq  has  a  bitter  taste,  producing  first  a  sense 
of  coldness  on  the  tongue,  followed  by  a  feeling  of  constriction, 
and  burning  heat,  in  the  throat.  It  is  one  of  the  most  formidable 
poisons  known  to  chemists.  It  has  led  to  the  destruction  of  life 
in  many  instances  within  the  last  few  years,  chiefly  owing  to  its 
having  been  administered  by  mistake  for  other  medicinal  prepa- 
rations. The  symptoms  which  it  produces  arc  similar  to  those 
occasioned  by  prussic  acid  :  — insensibility,  spasmodic  respiration, 
convulsions,  with  tetanic  stiffness  of  the  jaws  and  body.  They 
appear  in  a  few  seconds  or  minutes,  and  run  through  their  course 
with  great  rapidity.  Orfila  found  that  four  grains  and  a  half 
dissolved  in  water,  and  injected  into  the  throat  of  a  dog,  pro- 
duced well-marked  symptoms  in  ten  seconds;  and  there  was 
convulsive  respiration,  followed  by  apparent  death  in  five  minutes. 
Vomiting  of  a  liquid  smelling  strongly  of  prussic  acid  took  place, 
and  the  animal  died  in  eleven  minutes.  M.  Bon  jean  gave  to  a 
rabbit  8-10ths  of  a  grain  of  cyanide  of  potassium  dissolved  in  a 
small  quantity  of  water.  The  animal  had  a  violent  convulsive 
fit,  and  died  before  it  could  completely  swallow  the  poison.  This 
gentleman  found  that  animals  to  which  the  poison  was  given  in- 
variably had  convulsions,  tetanic  spasms,  and  abdominal  respira- 
tion. When  administered  with  some  kinds  of  white  wine  con- 
taining iron,  he  found  that  it  gave  a  blueish  tinge  to  the  mucous 
membrane  of  the  alimentary  canal.  (Faits  Chimiques  rel.  a  l'Emp. 
par  l'Acide  Prussique,  1843,  p.  30.)  Bischoff  states  that  a  titmouse 
was  killed  in  half  a  minute  by  1-1 8th  of  a  grain  of  the  cyanide 
placed  on  the  tongue,  and  that  a  guinea-pig  died  in  violent  con- 
vulsions in  a  few  minutes  from  a  grain  and  a  half  placed  on  the 
tonpue.    (Canstatt's  Jahresbericht,  1844,  B.  v.  p.  292.) 

The  Cyanide  of  Potassium  is  much  used  on  the  continent  as  a 
medicine,  and  some  years  since  it  occasioned  the  death  of  a  person 
at  St.  Malo,  under  the  following  circumstances.  A  pbj  sician  pre- 
scribed for  the  deceased  rather  more  than  one  drachm  of  the  cy- 
anide in  two  ounces  and  a  half  of  orange-flower  water  and  syrup  ; 
and  of  this  mixture  three  spoonfuls  wire  to  be  taken  daily.  It 
seems  that  a  table-spoonful  was  taken  for  the  first  dose,  and  the 
z  z  4 
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patient  died  in  three  quarters  of  an  hour.  None  of  the  poison 
was  found  in  the  stomach ;  but  a  portion  of  the  mixture  from 
which  the  first  dose  had  been  taken  was  examined,  and  found  to 
contain  the  cyanide  in  solution.  A  criminal  procedure  was  in- 
stituted against  the  physician,  and  he  was  fined  and  imprisoned. 
MM.  Malaga ti,  Sarzeau,  and  Guyot.  who  gave  evidence  on  the 
occasion,  stated  that  they  found  no  trace  of  the  poison  in  the  body, 
—  that  the  cyanide  was  pure,  and  ouW  one  table-spoonful  was 
missing  from  the  bottle.  They  further  stated,  that  a  dog  was  killed 
in  a  few  minutes  after  taking  less  than  three  grains  of  the  cyanide 
in  solution,  and  that  the  largest  medicinal  (?)  dose  to  a  human 
being  was  five-sixths  of  a  grain.  (Lancet,  Jan.  1843.)  The  mix- 
ture in  this  case,  contained  about  three  grains  of  the  cyanide  in 
one  drachm  :  therefore  had  teaspoonfuls  been  taken  by  the  de- 
ceased, the  quantity  would  have  been  quite  sufficient  to  destroy 
life.  The  medicine  had  evidently  been  prescribed  by  a  person 
totally  ignorant  of  its  poisonous  properties.  (Ann.  d'Hyg.  1843, 
i  413  )  Another  case  occurred  at  Breslau  in  January  1842,  in 
which  a  man,  a?t.  30,  died  in  a  quarter  of  an  hour  under  all 
the  symptoms  of  poisoning  by  prussic  acid,  after  taking  a  dose 
of  a  mixture  which  had  been  prescribed  for  him  by  his  medical 
attendant.  (Henke's  Zeitschrift  der  S.  A..  1843.  p.  7;  and 
Ann.  d'Hyg.  1843,  L  404.)  Fifteen  grains  of  "kali  hydrocyani- 
cum  "  in  a  dose,  were  prescribed  by  a  physician  for  his  patient ; 
he  intended  to  order  the  ferrocyanide  of  potassium,  but  instead 
of  this  salt,  cyanide  of  potassium  was  sent :  the  patient  took  the 
poisonous  draught.  On  inspection,  there  was  no  particular  odour: 
but  the  poison  was  detected  in  the  contents  of  the  large  intestines. 

In  January  i844,  a  similar  accident  occurred  in  Germany,  by 
which  the  patient  was  killed,  and  the  physician  had  a  narrow 
escape  of  his  life.  Two  drachms  of  '-kali  hydrocyanicum  "  were 
ordered  in  a  prescription,  with  two  drachms  of  sugar  dissolved  in 
two  ounces  of  camomile- water  ;  a  dessert-spoonful  to  be  taken 
every  quarter  of  an  hour.  Cyanide  of  potassium  was  dispensed 
instead  of  the  ferrocyanide — the  salt  intended  !  The  patient,  an 
adult,  took  a  dose  (about  100  drops),  and  the  operation  of  the 
poison  was  manifested  during  the  act  of  swallowing.  There 
was  a  tendency  to  vomit,  and  an  immediate  loss  of  consciousness: 
death  took  place  in  an  hour.  The  quantity  of  cyanide  here  taken 
was  not  less  than  from  thirteen  to  fifteen  grains,  equivalent  to 
more  than  five  grains  of  anhydrous,  or  100  drops  of  Scheele's 
prussic  acid !  The  physician  who  prescribed  the  medicine, 
was  sent  for  while  the  patient  was  still  suffering  from  its 
effects:  and  in  order  to  show  that  he  had  prescribed  an  innocent 
mixture,  he  put  about  a  teaspoonful  of  it  into  his  mouth,  and 
swallowed  three -fourths.  The  remainder  he  spat  out.  as  it  gave 
him  an  astringent  or  constricting  sensation  in  his  throat,  like 
that  caused  by  alum  or  green  vitriol.    He  immediately  felt 
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severe  pain  in  the  back  of  the  head,  there  was  inability  to  stand, 
indistinct  vision,  nausea,  a  rushing  sound  in  the  ears,  loss  of 
consciousness,  and,  without  complaining  of  any  well-defined  pain, 
he  felt  that  he  had  lost  the  power  to  make  a  deep  inspiration. 
The  loss  of  sense  was  as  rapid  as  in  ordinary  syncope.  When 
an  effort  was  made  to  swallow  some  milk,  there  was  a  strong 
feeling  of  choking,  followed  by  copious  vomiting.  For  more  than 
an  hour  he  could  not  stand  upright.  Giddiness,  weight  in  the 
head,  and  constriction  in  the  throat,  continued  for  many  hours. 
He  passed  a  restless  night;  but  the  next  day,  with  the  exception  of 
suffering  from  a  general  relaxation  and  weakness,  he  had  recovered, 
and  was  enabled  to  assist  at  the  examination  of  the  body  of  his 
unfortunate  patient  !  (Casper's  Wochenschrift,  Oct.  1845,  p. 
657.)  This  case  shows  the  necessity  of  great  caution  in  prescribers 
who  make  themselves  the  subject  of  experiment  in  swallowing 
what  they  suppose  to  be  their  own  medicine  (see  p.  116). 

Insensibility  is  not  always  an  immediate  symptom.  A  woman, 
who  at  the  time  was  under  medical  treatment,  took  by  mistake 
a  teaspoonful  of  a  solution  of  cyanide  of  potassium,  this  quantity 
containing  about  seven  grains  of  the  salt.  Immediately  after 
taking  it  she  complained  of  a  severe  burning  pain  in  the  stomach, 
and  a  feeling  as  if  the  bowels  were  about  to  act.  She  went  to 
the  water-closet,  and  her  strength  left  her.  She  was  removed  to 
bed,  and  speedily  became  unconscious.  It  was  found  impossible 
to  introduce  anything  into  the  stomach.  She  died  in  less  than 
an  hour.  There  was  no  convulsion  before  death,  but  a  sudden 
convulsive  action  of  the  body  took  place  after  the  heart  had 
ceased  to  beat.  The  appearance  of  the  body  was  so  natural, 
even  on  the  day  following  death,  that  some  of  her  friends  sup- 
posed there  might  still  be  life.  (Boston  Medical  and  Surgical 
Journal,  Dec.  11,  1856,  and  Brit,  and  For.  Med.  Rev.  1857, 
vol.  xix.  p.  498.) 

In  June  1856,  a  woman  swallowed  an  ounce  and  a  half  of  a 
solution  of  cyanide  of  potassium,  used  for  photographic  pur- 
poses. The  quantity  taken  amounted  to  five  grains.  In  two 
minutes  she  became  unconscious,  the  whole  of  the  body  was 
slightly  convulsed,  and  the  pupils  of  the  eyes  were  dilated.  She 
foamed  at  the  mouth,  the  pulse  was  small  and  feeble,  and  there 
was  spasmodic  closure  of  the  jaws.  Nevertheless,  as  she  had 
lost  some  teeth,  there  was  sufficient  space  for  the  introduction 
of  the  tube  of  the  stomach-pump,  within  five  minutes  after  she 
had  taken  the  poison.  She  died  in  twenty  minutes.  In  the 
Registrar  General's  Report  for  Oct.  3,  1857,  three  deaths  are 
stated  to  have  occurred  among  the  families  of  soldiers,  two  cases 
of  suicide  and  one  of  accident.  It  appears  that  they  employ  it 
for  cleaning  lace.  (For  other  cases  of  its  fatal  action  see  Med. 
Times  and  Gaz.  Oct.  12,  1850,  p.  390  ;  Nov.  9,  1850,  p.  482  ; 
and  July  12,  1851,  p.  41.) 
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Appearances.— In  the  bodies  of  animals  examined  recently  after 
death,  an  odour  of  prussic  acid  has  been  perceived.  There  was 
an  ecchymosed  condition  of  the  mucous  membrane  of  the 
stomach,  and  congestion  of  the  vessels  of  the  brain  with  dark- 
coloured  blood  (Ann.  d'Hyg.  1843,  i.  409). 

In  the  case  quoted  from  Casper  (p.  713)  the  inspection  of  the 
body  was  made  two  days  after  death  :  there  was  no  remarkable 
odour:  —  the  muscles  were  stiff  and  rigid;  the  face,  and  fore  part 
of  the  trunk,  pale  ;  the  back  part  livid,  except  those  portions 
which  had  sustained  pressure.  The  fingers  and  toes  were  con- 
vulsively bent  inwards,  the  nails  blue,  eyelids  half-closed,  lips 
pale,  the  sinuses  and  cerebral  vessels  filled  with  blueish-red 
(blaurothem)  blood.  On  making  a  section  of  the  cerebellum 
and  spinal  marrow,  bloody  points  were  observed.  There  was 
infiltration  of  the  lungs  posteriorly,  and  on  cutting  into  them, 
a  strong  odour  of  bitter  almonds  was  perceived.  A  yellowish 
mucus  was  found  in  the  stomach,  which  yielded  on  analysis 
cyanide  of  potassium.  The  mucous  membrane  was  reddened 
near  the  pylorus.  The  poison  was  not  detected  in  any  part  of 
the  body  except  the  contents  of  the  stomach  and  intestines. 
(Casper's  Wochenschrift,  Oct.  4,  1845,  657.) 

In  Nov.  1851,  a  girl,  aet.  18,  was  brought  to  Guy's  Hospital. 
Half  an  hour  before  her  admission  she  was  seen  to  swallow  a 
solution  of  cyanide  of  potassium.  She  vomited  once.  It  is 
stated  that  she  was  alive  when  put  into  the  cab,  but  when  taken 
out  at  the  hospital  seven  minutes  afterwards,  she  was  completely 
insensible,  pulseless  at  the  wrist,  and  to  all  appearance  dead. 
Artificial  respiration  was  at  once  resorted  to,  ammonia  applied 
to  the  nostrils,  warmth  to  the  extremities,  and  cold  affusion  to 
the  spine ;  but  all  to  no  effect,  and  with  the  exception  of  an 
alteration  in  the  pupils  observed  during  the  first  few  minutes  of 
her  admission,  she  evinced  no  evidence  of  vitality.  The  body 
was  inspected  on  the  following  day.  The  stomach  contained  a 
large  quantity  of  half  digested  food  :  its  mucous  membrane  w  as 
of  a  pink  colour  and  deeply  injected,  e.-pecially  in  patches.  The 
bronchial  tubes  contained  a  considerable  quantity  of  a  white  sub- 
stance, which  on  examination  proved  to  be  chalk.  Every  other 
organ  was  healthy,  and  there  was  no  appearance  of  corrosion 
about  the  mouth.  The  contents  of  the-  stomach  were  of  a  pale 
straw  colour,  semi-fluid,  and  had  a  decided  bitter  almond  odour. 
Prussic  acid  was  detected  in  them. 

Local  action.  —  Cyanide  of  Potassium  possesses  a  local  action, 
A  patient  was  directed  to  use  as  an  injection  a  solution  of  rather 
less  than  five  grains  (4*6  gr.)  of  the  cyanide  dissolved  in  six 
ounces  and  a  half  of  water.  He  was  seized  soon  afterwards 
with  convulsions,  palpitation,  slow  and  difficult  respiration, 
coldness  of  the  skin,  dilatation  of  the  pupils,  and  fixedness  of  the 
eyes.     He  died  in  an  hour.  (Ann.  d'Hyg.  1843,  i.  412.)  It 


CYANIDE  OF  POTASSIUM.     LOCAL  ACTION.     VAPOUR.  715 


appears  that  thirty-six  hours  previously,  he  had  used  a  similar 
injection  without  injury,  but  it  is  probable,  that  the  cyanide  then 
employed  was  not  pure. 

Dr.  Chanet  has  directed  attention  to  the  local  action  of  this 
poison  on  the  hands  of  the  workmen  engaged  in  the  arts  of 
electro-gilding  and  silvering.  'The  hands  of  these  men  are 
almost  always  covered  with  ulcers.  The  skin  about  the  joints  is 
fissured,  and  an  oozing  of  blood  often  takes  place.  The  nail 
with  its  root  participates  in  the  inflammation.  The  workmen 
informed  him,  that  on  dipping  their  arms  into  the  bath  for  a  few 
seconds,  the  whole  of  the  skin  became  reddened.  The  ulceration 
of  the  soft  parts  continued  even  to  the  bone,  producing  great 
pain  and  broken  rest.  (Gaz.  des  Hop.  24  Juil.  1347,  374.)  The 
strong  alkalinity  of  the  solution  would  explain  some  of  these 
effects,  for  the  solution  readily  dissolves  the  cuticle,  and  exposes 
the  true  skin.  The  excoriations  produced  may,  however,  lead 
to  the  absorption  of  the  poison,  and  to  all  the  effects  of  chronic 
poisoning  by  prussic  acid.  The  extensive  use  of  the  cyanide  in 
photography  has  led  to  other  accidents.  The  salt  has  been  used 
either  in  a  strong  solution  or  in  a  solid  form  for  the  purpose  of 
removing  stains  on  the  fingers.  If  there  should  be  any  cut  or 
abrasion  of  the  skin,  the  poison  may  be  absorbed  and  produce 
serious  symptoms.  Dr.  Atherstone  is  said  to  have  suffered  from 
all  the  symptoms  of  poisoning  by  prussic  acid  as  a  result  of  this 
local  use  of  the  cyanide  ;  and  other  cases  of  severe  local  inflam- 
mation are  reported.  There  can  be  no  doubt  that  the  use  of 
this  salt  for  such  purposes  is  a  dangerous  practice. 

It  has  been  supposed  that  the  cyanide  of  potassium  might 
exist  in  the  state  of  vapour,  and  destroy  life  by  its  accidental 
introduction  into  the  lungs.  When  the  cyanide  is  exposed  to  a 
damp  atmosphere,  or  is  acted  upon  by  acids,  hydrocyanic  acid 
freely  escapes,  and  the  respiration  of  this  vapour  may  produce 
injurious,  or  even  fatal  effects.  It  does  not  appear  probable, 
however,  that  the  cyanide  should  itself  ever  be  respired  in  the 
state  of  vapour.  ;  In  December  1853.  an  inquest  was  held  at 
Elsecar  by  Mr.  Badger,  under  the  following  remarkable  cir- 
cumstances :  —  Three  members  of  a  family  named  Sadler,  and  a 
lodger,  went  to  bed  in  their  usual  health  at  about  ten  o'clock, 
sleeping  in  different  bedrooms.  At  seven  on  the  following  morn- 
ing they  were  all  found  dead.  The  house  in  which  this  accident 
occurred  abutted  on  one  of  the  blast-furnaces  of  the  Elsecar 
Iron-works ;  and  it  was  obvious  that  some  noxious  vapours 
from  the  furnace  must  have  escaped  into  the  rooms  through  a 
crack  in  the  house- wall.  It  was  considered  by  a  gentleman  who 
examined  the  premises,  that  the  noxious  agent  in  this  instance 
was  the  cyanide  of  potassium  in  vapour :  but  as  this  salt  is  not 
volatile  under  a  white  heat,  — is  only  evolved  in  the  lower  part 
of  iron  furnaces,  and  cannot  be  carried  far  without  condensation, 


716 


CYANIDE  OF  POTASSIUM.     FATAL  DOSE. 


it  is  difficult  to  conceive  how  it  could  exist  and  spread  itself  in 
the  form  of  a  respirable  vapour  through  the  air  of  the  apartments 
in  which  the  deceased  were  sleeping.  The  more  probable  ex- 
planation, as  it  appears  to  me,  is,  that  carbonic  oxide  or  nitrogen 
from  deoxidized  air  was  the  agent  of  destruction  in  this  instance, 
supposing  that  no  carbonic  acid  was  formed  by  the  combustion 
of  the  carbonic  oxide.  It  is  inconceivable  that  a  substance 
which  remains  fixed  at  a  heat  of  1000°  and  upwards,  should  be 
diffused  at  a  distance  in  the  form  of  vapour  through  air  at  com- 
mon temperatures  ;  and  nothing  short  of  its  detection  in  and  upon 
the  bodies  of  the  deceased  could  have  warranted  the  admission, 
that  the  respiration  of  this  substance  in  vapour  was  really  the 
cause  of  death. 

Fatal  dose  and  period  of  death.  — Two  grains  and  a  half  (2*44 
gr.)  of  the  pure  salt  are  equivalent  to  one  grain  of  anhydrous 
prussic,  or  fifty  minims  of  the  London  pharmacopceial  acid. 
Hence  the  cyanide  may  be  regarded  as  a  solid  compound  of 
hydrocyanic  acid  containing  of  this  poison  in  its  most  concen- 
trated form,  no  less  than  39 -3  per  cent,  by  weight!  A  dose  of 
from  three  to  five  grains  of  the  pure  salt  may,  therefore,  easily 
prove  fatal.  From  a  case  just  related,  it  would  appear  that 
a  dose  of  less  than  five  grains  has  actually  destroyed  life,  and  in 
another  case  five  gi'ains  proved  fatal.  Death  has  taken  place 
in  a  quarter  of  an  hour,  but  it  may  prove  even  more  rapidly 
fatal 

The  energy  of  the  cyanide  of  potassium  as  a  poison  depends, 
in  some  measure,  on  its  mode  of  preparation.  Some  specimens 
are  so  impure  as  to  contain  a  large  quantity  of  carbonate  of 
potash,  from  which  the  cyanide  may  be  separated  by  its  ready 
solubility  in  weak  alcohol  (see  Ann.  d'Hyg.  1843,  p.  404,  in 
which  this  subject  is  fully  investigated  by  Orfila). 

The  cyanide  is  not  used  medicinally  in  England.  The  medi- 
cinal dose  is  estimated  at  from  one-eighth  to  one-fourth  of  a 
grain,  but,  as  the  salt  is  of  uncertain  composition,  it  is  a  most 
dangerous  substance  to  employ.  From  its  great  solvent  powers 
on  the  metals  it  is  extensively  employed  in  the  arts  of  electro- 
gilding  aud  plating,  as  well  as  in  photography.  The  solution  is 
improperly  kept  exposed,  and  is  constantly  evolving  hydrocyanic 
acid  in  vapour. 

Treatment.  —  The  symptoms  occur  with  such  rapidity  and 
violence,  that  there  is  scarcely  time  to  employ  treatment.  The 
administration  of  a  weak  solution  of  green  sulphate  of  iron  would 
have  the  effect  of  decomposing  the  poison,  and  converting  it  to 
Prussian  blue.  Cold  affusion  and  the  other  remedies  used  in 
poisoning  by  prussic  acid  should  be  also  applied. 

CHEMICAL  ANALYSIS. 

When  pure,  the  cyanide  appears  as  a  white  crystallized  salt,  or 
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as  a  -white-looking  mass.  It  has  an  acrid  alkaline  bitter  taste:  it 
is  without  any  odour  until  put  into  water,  or  until  air  and  mois- 
ture have  had  free  access  to  it ;  it  then  has  the  well-marked  odour 
of  prussic  acid.  It  is  deliquescent,  and  very  soluble  in  water:  the 
solution,  when  pure,  is  colourless,  and  has  a  strong  alkaline 
reaction,  a  soapy  feel,  and  a  powerful  odour  of  prussic  acid.  It 
is  not  very  soluble  in  pure  and  strong  alcohol.  1.  It  is  decom- 
posed by  all  acids,  and  prussic  acid  is  set  free.  2.  The  potash 
is  precipitated  by  tartaric  acid  and  chloride  of  platina.  3.  It 
gives  a  white  precipitate  with  nitrate  of  silver,  which,  when  dried 
and  heated,  possesses  all  the  properties  of  cyanide  of  silver  (ante, 
p.  668,  and  707).  This  precipitate  is  easily  redissolved  by  a 
slight  excess  of  the  solution  of  cyanide  of  potassium.  4.  If 
a  solution  of  green  sulphate  of  iron  be  added  to  it,  and,  after- 
wards, diluted  muriatic  acid,  Prussian  blue  will  result,  indicating 
thereby  the  true  nature  of  the  salt.  5.  A  single  grain  of  this 
salt  moistened  with  water  in  a  watch-glass,  gives  a  well-marked 
reaction,  by  its  vapour,  with  the  silver  and  sulphur  tests.  Should 
this  experiment  fail,  a  drop  of  the  bihydrosulphate  of  ammonia 
may  be  heated  with  the  cyanide  —  the  liquid  acidulated  -with 
hydrochloric  acid  and  a  solution  of  persulphate  of  iron  added. 
The  red  colour  of  the  sulphocyanate  of  iron  is  immediately 
brought  out. 

Organic  liquids  The  liquid  may  have  the  odour  of  prussic 

acid.  A  small  portion  should  be  filtered  for  preliminary  testing. 
If  the  cyanide  be  present  the  addition  of  a  solution  of  green 
sulphate  of  iron  and  hydrochloric  acid  will  produce  Prussian 
blue  before  distillation.  By  distilling  the  organic  liquid  with  sul- 
phuric acid,  prussic  acid  is  obtained  in  the  receiver,  and  sulphate 
of  potash  may  be  procured  by  incinerating  the  residue  left  in 
the  retort.  Advantage  may  be  taken  of  the  insolubility  of  this 
salt  in  pure  alcohol,  to  separate  from  it  some  organic  principles. 
M.  Bonjean  found  in  one  experiment  that  cyanide  of  potassium 
was  entirely  lost  as  a  result  of  decomposition  in  the  dead  body 
of  an  animal.  After  forty  days  he  was  unable  to  detect  it, 
either  by  the  odour  or  by  tests,  in  the  stomach  of  a  rabbit, 
which  had  been  killed  by  8-10ths  of  a  grain,  and  into  which  a 
like  quantity  had  been  introduced  soon  after  death.  (Op.  cit. 
p,  33  ;  see  also  p.  711),  It  is  probable  that  it  may  be  changed 
during  putrefaction  into  sulphocyanides  of  potassium  and  am- 
monium. It  should  then  be  sought  for  by  digesting  the  viscera 
in  a  mixture  of  alcohol  and  water. 

SULPHO-  AND  FERRO-CYANIDE  OP  POTASSIUM. 

The  sulpho-  and  ferro-cyanic  acids,  whether  free  or  combined 
with  alkalies,  are  said  not' to  be  poisonous;  but  further  experi- 
ments are  required  to  determine  to  what  extent  they  may  be 
noxious  to  man.    A  singular  case,  in  which  Sulpho-cyaruc  acid 
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was  alleged  to  have  been  the  cause  of  death,  will  be  found 
reported  in  the  Brit,  and  For.  Med.  Rev.  July  1839.  A  man 
wishing  to  destroy  himself,  swallowed  a  liquid  which  he  had 
obtained  by  distilling  strong  sulphuric  acid  with  ferro-cyanide  of 
potassium.  He  was  found  dead  in  his  room,  and  twenty-four 
hours  afterwards  the  body  was  examined.  The  stomach  was 
not  inflamed,  but  part  of  its  mucous  surface  was  softened,  and 
of  a  brownish-black  colour.  There  was  no  odour  of  prussic 
acid.  Some  doubt  being  entertained  as  to  what  the  products  of 
such  a  distillation  might  be,  experiments  were  performed  ;  but 
the  results  obtained  by  the  different  experimentalists  did  not 
agree.  In  repeating  the  distillation,  I  have  found  that  prussic 
acid  in  large,  and  sulpho-cyanic  acid  in  small  quantity,  were 
procured  ;  and  it  is  highly  probable  that  death  was  really  caused 
by  prussic  acid,  which  may  have  been  the  case,  although  no 
odour  was  perceptible.  The  blackened  state  of  the  stomach  was 
probably  due  to  some  strong  sulphuric  acid  being  mixed  with  it. 

Sulpho  cyanic  acid  and  Sulpho-cyanide  of  potassium  have  been 
found,  in  moderately  large  doses,  to  cause  the  death  of  animals. 
Bernard,  who  has  experimented  on  this  subject,  states  that  the 
sulpho-cyanide  produces  direct  paralysis  of  the  muscular  system, 
and  arrests  the  action  of  the  heart:  but  this  was  observed  only 
where  the  poison  had  been  introduced  directly  into  the  circula- 
tion—  a  case  which  is  not  likely  to  present  itself  in  medical 
jurisprudence.  A  solution  of  it  injected  into  the  stomach  or 
under  the  skin  of  a  rabbit,  produced  no  symptom  of  poisoning. 
(Lecons  sur  les  Substances  Toxiqucs,  1857,  pp.  351,  356,  386.) 
Bernard  ranks  this  as  a  blood-poison  of  great  power.  The  salt 
is  generally  present  in  small  quantity  in  saliva:  hence  it  must  be 
formed  and  secreted  by  the  blood.  The  excess  of  it  in  the 
saliva  of  dogs  has  been  supposed,  but  on  no  satisfactory  grounds, 
to  account  for  the  occurrence  of  rabies  in  these  animals.  This 
salt,  unlike  the  ferro-  and  ferri- cyanides  of  potassium,  is  are- 
markable  deoxidizer,  and  its  noxious  operation  in  the  blood 
may  depend  on  its  removing  oxygen  from  that  fluid.  With 
respect  to  the  ferro-cyanide  and  the  ferri-cyanide  of  potassium, 
Bischoff  found  that  five  grains  produced  tremors  in  a  small 
rabbit.  These  passed  off ;  the  animal  ate  its  food  readily,  but 
died  in  five  days.  On  a  charge  of  poisoning  with  the  ferro- 
cyanide  of  potassium,  which  occurred  in  Germany,  the  medical 
witnesses  were  asked  whether  it  was  a  poison.  They  could  not 
answer  the  question,  but  said  it  would  undergo  a  decomposition 
in  the  stomach  which  would  render  it  inert !  In  this  instance 
there  was  no  proof  that  the  salt  had  even  been  swallowed  ;  and 
the  sudden  death  of  the  woman  appeared  to  be  due  to  hydro- 
thorax.  (Canstatt's  Jahrcsbericht,  1844,  B.  v.  s.  291.)  Any 
acids  in  the  stomach  would  tend  to  decompose  it,  and  set  free 
prussic  acid ;  but  this  change  has  but  little  tendency  to  take 
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place  at  the  temperature  of  the  body  (98°).  Further  experi- 
ments are  required  to  determine  the  properties  of  this  compound. 
According  to  Schubarth,  it  is  not  poisonous  to  man  or  animals 
in  drachm-doses.  It  was  formerly  supposed  to  contain  prussic 
acid,  and  that  it  was  therefore  "highly  deleterious.  It  is  now 
known,  however,  that  prussic  acid  is  a  product  resulting  from 
a  reaction  of  its  elements,  and  that  it  has  no  independent 
existence  in  the  salt. 

Analysis. — Sulpho-cyanide  of  potassium  is  a  white  crystallizable 
salt,  very  soluble  in  water,  and  forming  with  it  a  colourless 
neutral  solution.  The  tests  which  may  be  employed  are — 1. 
Persulphate  of  iron.  If  persulphate  of  iron  be  added  to  a  solution 
of  this  salt,  even  when  in  small  proportion,  it  immediately  pro- 
duces a  deep  blood -red  colour.  The  colour  is  destroyed,  and  a 
milky-white  precipitate  is  thrown  down  on  the  addition  of  a 
solution  of  corrosive  sublimate.  2.  Iodic  acid.  When  added 
to  the  solution,  iodine  is  set  free,  indicated  by  the  blue  colour 
produced  on  the  addition  of  starch.  The  potash  may  be  dis- 
covered by  the  usual  tests.  When  distilled  with  sulphuric  acid 
it  yields  a  liquid  containing  prussic  acid  and  sulphuretted 
hydrogen  in  solution. 

Feiro-cyanide  of  Potassium. — This  is  a  Avell-known  yellow 
salt,  crystallizing  in  square  tables,  which  are  somewhat  tough. 
It  is  easily  dissolved  by  water,  forming  a  neutral  yellow  solu- 
tion. Persulphate  of  iron  gives  with  it,  even  when  considerably 
diluted,  a  deep  blue  precipitate  (Prussian  blue).  When  the 
powder  is  warmed  with  diluted  sulphuric  acid,  prussic  acid  is 
set  free.  This  may  be  procured  by  distillation,  or  if  the  salt  be 
in  small  quantity  (one  grain),  it  may  be  proved  to  exist  by  the 
silver  and  sulphur  tests  for  prussic  acid  applied  to  the  vapour. 

CYANIDE  OF  IRON.     PRUSSIAN  BLUE. 

This  substance  does  not  appear  to  possess  any  poisonous  pro- 
perties. It  is  said  to  be  much  employed,  when  mixed  with  some 
yellow  colouring  matter,  to  give  a  green  colour  to  factitious  tea- 
leaves.  In  a  seizure  which  was  made  of  some  spurious  tea,  a 
question  was  put  by  the  magistrate  —  whether  Prussian  bine  was 
a  poison.  One  of  the  "  experts,"  who  gave  evidence,  is  reported 
to  have  said  that  it  was  a  decided  poison :  that  it  consisted  of 
iron,  nitrogen,  and  carbon,  and  was  strongly  impregnated  with 
prussic  acid!  This  evidence  appears  to  have  been  received  with- 
out any  comment. 

Chemical  Analysis.—  Prussian  blue  is  a  tasteless  powder  of  a 
deep  blue  colour,  insoluble  in  water,  alcohol,  and  the  diluted  acids. 
It  maybe  identified  bv  the  following  characters  :- 1.  AMien 
heated  in  the  air  it  turns  brown  and  becomes  incandescent. 
2.  If  warmed  with  a  few  drops  of  caustic  potash,  oxide  of 
iron  is  precipitated,  and  ferro-cyanide  of  potassium  is  formed. 
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CYANIDES  OF  MERCURY  AND  SILVER. 

A  fall  account  of  the  poisonous  properties  of  the  cyanide  of 
mercury  has  been  elsewhere  given  (ante,  p.  475).  From  the 
observation  of  its  effects  on  man,  it  appears  to  act  more  like  a 
mercurial  poison  than  a  compound  of  cyanogen.  I  am  not 
aware  that  the  cyanide  of  silver  has  ever  given  rise  to  any  in- 
stance of  poisoning  in  the  human  subject.  It  is  very  insoluble 
in  water,  but  it  is  nevertheless  a  noxious  substance.  Mr. 
Nunneley  found,  in  his  experiments  on  animals,  that  it  acted  on 
them  like  hydrocyanic  acid,  but  in  a  weaker  degree.  (Prov. 
Trans.  N.  S.  iii.  86.) 

Analysis. — For  the  analysis  of  cyanide  of  mercury,  see  ante, 
p.  476,  and  for  that  of  cyanide  of  silver,  ante,  p.  668.  It  is 
only  necessary  to  state  here,  that  both  salts  may  have  their  nature 
determined  by  the  vapour-tests  for  prussic  acid  (ante,  p.  669). 
Thus,  half  a  grain  (of  either  salt),  put  into  a  watch  glass,  and 
moistened  with  strong  hydrochloric  acid,  gave  the  characteristic 
reactions  with  the  silver  and  sulphur  tests  in  a  few  seconds. 
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CAMPHOR  SYMPTOMS  AND  APPEARANCES. 

ALCOHOL. 

The  only  form  of  poisoning  by  alcohol,  which  a  medical  jurist 
has  to  encounter,  is  that  which  arises  from  the  taking  of  large 
quantities  of  spirituous  liquors  —  such  as  gin,  whisky,  rum,  or 
brandy.  The  two  last-mentioned  compounds  contain  about 
fifty-three  per  cent,  by  measure  of  alcohol,  while  gin  and  whisky 
are  rather  stronger, —  gin  containing  as  much  as  fifty-seven  per 
cent. 

Symptoms. — A  large  quantity  of  spirit  has  been  known  to 
destroy  life  immediately,  although  such  a  case  is  rare.  Orfila 
mentions  an  instance  in  which  a  man  died  immediately  from  the 
effects  of  a  large  dose  of  brandy.  (Op.  cit.  ii.  528.)  In  general, 
the  symptoms  come  on  in  the  course  of  a  few  minutes.  There 
is  confusion  of  thought,  with  inability  to  stand  or  walk,  a  totter- 
ing gait  and  giddiness,  followed  by  stupor  and  coma.  Should 
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the  person  recover  from  this  stage,  vomiting  and  sickness  super- 
vene. This  form  of  poisoning  presents  some  singular  anoma- 
lies:— thus  the  insensibility  may  not  come  on  until  after  a  certain 
period,  and  then  suddenly.  Dr.  Christison  met  with  an  instance 
in  which  a  person  fell  suddenly  into  a  deep  stupor,  some  time 
after  he  had  swallowed  sixteen  ounces  of  whisky —  there  were 
none  of  the  usual  premonitory  symptoms.  In  another  instance, 
a  person  may  apparently  recover  from  the  first  effects, — then 
suddenly  become  insensible,  and  die  convulsed.  Convulsions 
are,  however,  by  no  means  a  necessary  attendant  on  poisoning 
by  alcohol.  Orfila  makes  their  absence  a  ground  of  distinction 
between  poisoning  by  alcohol  and  opium  (Op.  cit..  ii.  530),  — and 
Dr.  Ogston  only  noticed  their  occurrence  twice  out  of  many 
cases,  and  the  subjects  in  these  two  instances  were  young.  There  is 
a  ghastly  or  vacant  expression  on  the  features,  which  are  some- 
times suffused  and  bloated,  the  lips  are  livid,  and  the  pupils  are 
dilated  and  fixed.  If  they  possess  the  power  of  contracting 
under  the  influence  of  light,  this  is  a  favourable  sign.  (See  case 
in  Lancet,  Jan.  27th,  1855,  p.  89.)  The  conjunctivae  or  whites  of 
the  eyes  are  generally  much  suffused.  In  poisoning  by  alcohol 
the  supervention  of  symptoms  is  not  commonly  so  rapid  as 
to  prevent  a  person  from  performing  locomotion  or  certain  acts 
of  volition.  The  more  concentrated  the  alcohol,  the  more  rapidly 
are  the  symptoms  induced,  and  they  are  then  more  severe  in 
their  character.  Diluted  alcohol  generally  produces  a  stage  of 
excitement  before  stupor,  while  in  the  action  of  concentrated 
alcohol  there  may  be  profound  coma  in  a  few  minutes. 

Alcohol  may  act  as  a  poison  by  its  vapour.  If  the  concen- 
trated vapour  be  respired,  it  will  produce  the  usual  effects  of 
intoxication.  It  is  generally  known  that  persons  who  have  been 
for  the  first  time  employed  in  bottling  spirits,  are  easily  in- 
toxicated by  the  alcoholic  vapour.  There  is  a  case  on  record  in 
which  a  child  two  years  of  age  was  thrown  into  an  apoplectic 
stupor  by  the  alcoholic  vapour  of  eau  de  Cologne.  In  this  man- 
ner a  child  might  be  destroyed,  and  no  trace  of  the  poison  be 
found  in  the  stomach. 

A  man  set.  27  was  admitted  into  Guy's  Hospital  in  Jan.  1857. 
He  had  drunk  a  large  quantity  of  brandy  about  ten  hours  pre- 
viously. He  was  observed  to  stagger  immediately,  and  in  spite 
of  the  use  of  the  stomach-pump  he  continued  in  an  insensible 
state.  When  brought  to  the  hospital,  he  was  in  a  state  of  col- 
lapse,—the  skin  was  cold,— the  pulse  scarcely  perceptible,  and 
the  pupils  were  greatly  dilated,  The  contents  of  the  stomach 
were  drawn  off  by  the  pump  and  reserved  for  analysis:  they  had 
no  odour  of  brandy.  After  a  few  hours  he  rallied  slightly,  and 
asked  for  something  to  drink:  but  he  gradually  sank  again  into 
a  comatose  condition,— the  pupils  remained  dilated,  the  breathing 
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was  slow,  and  the  face  congested.  He  died  twenty-two  hours 
after  taking  the  spirit. 

A  girl,  set.  7,  was  admitted  into  the  Westminster  Hospital  in 
December  1846.  The  child  had  swallowed  eight  ounces  of  undi- 
luted rum  during  the  absence  of  her  parents  from  the  room.  Five 
minutes  afterwards  they  found  her  lying  on  the  floor  insensible. 
On  admission,  twenty  minutes  after  taking  the  rum,  she  was 
perfectly  comatose,  —  the  face  was  pale  and  bedewed  with  per- 
spiration, the  pupils  were  much  contracted,  the  limbs  were  re- 
laxed, the  pulse  was  quick  and  jerking,  the  skin  cool  and  moist, 
the  breathing  was  scarcely  perceptible  The  stomach-pump  was 
used,  and  the  tepid  water  employed  came  away  with  a  strong 
spirituous  odour.  The  child  was  temporarily  roused  from  the 
comatose  state  by  cold  affusion  applied  bv  means  of  a  watering- 
pot.  She  continued  in  a  state  of  insensibility  for  six  hours,  and 
the  pupils  were  then  much  dilated.  The  comatose  condition 
ceased  in  about  eight  hours  after  she  had  taken  the  alcohol :  she 
was  then  sensible,  and  answered  questions  readily.  (Medical 
Times,  January  16,  1847,  313.)  The  recovery  here  must  be  as- 
cribed to  the  early  and  energetic  treatment.  In  some  respects,  it 
will  be  observed,  this  case  resembled  one  of  poisoning  by  opium. 
A  boy,  set.  8,  was  found  insensible  about  half  an  hour  after  he  had 
swallowed  about  half  a  pint  of  gin.  The  liquid,  drawn  from  the 
stomach  seven  hours  afterwards,  had  no  odour  of  gin:  —  nor  was 
the  odour  perceptible  in  the  breath.  He  was  insensible  and 
motionless,  his  limbs  were  relaxed  and  powerless,  his  face  pale, 
and  his  skin  cold.  The  pulse  was  quick,  small,  and  feeble.  He 
died,  without  rallying  or  recovering  his  consciousness,  sixty-seven 
hours  after  taking  the  poison. 

One  of  the  remarkable  features  of  poisoning  by  alcohol,  seen 
in  two  of  the  above  cases,  is  that  a  remission  of  the  symptoms 
is  by  no  means  unfrequent,  and  that  death  sometimes  takes 
place  suddenly  after  some  hours  or  days,  when  a  person  appears 
to  have  recovered  entirely  from  the  effects.  A  man,  £et.  26,  drank 
after  dinner,  in  the  course  of  a  few  hours,  a  pint  of  whisky,  and 
during  the  evening  of  the  same  day  sixteen  ounces  of  raw  rum, 
one  half  of  which  he  drank  at  once,  and  the  other  half  in  three 
minutes.  In  five  minutes  he  was  found  fast  asleep,  snoring,  his 
mouth  open,  and  saliva  flowing  from  it;  he  was  quite  insensible, 
and  had  fallen  backwards  in  his  chair;  his  face  was  pale  and 
cold,  the  skin  cold;  the  breathing  stertorous;  there  was  no  pulse; 
the  eyes  were  half  open,  and  the  pupils  unequally  dilated  and 
insensible  to  light.  The  stomach-pump  was  used,  and  a  quantity 
of  spirituous  liquid  drawn  off.  The  following  day  he  was 
rational,  but  remembered  nothing  of  what  had  passed ;  he  was 
feverish,  the  pulse  rapid,  and  breathing  quick.  He  complained 
of  pain  at  the  pit  of  the  stomach,  and  vomited  all  that  he  took. 
On  the  third  day  he  was  suddenly  attacked  with  great  difficulty 
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of  breathing,  and  died  in  about  an  hour.  The  cause  of  death  in 
most  cases  of  acute  alcoholic  poison  may  be  traced  to  congestion 
of  the  brain  or  lungs,  or  both. 

Chronic  poisoning.— When  alcohol  has  been  taken  for  a  long 
period  in  the  shape  of  intoxicating  drinks,  the  person  suffers  from 
a  series  of  diseases,  the  characters  of  which  are  well  marked.  The 
usual  effects  are  irritation  of  the  stomach  and  intestines,  nausea, 
vomiting,  purging,  jaundice,  cerebral  congestion,  scirrhus  of  the 
stomach,  dropsy,  diabetes,  paralysis,  delirium  tremens,  and  in- 
sanity. Such  persons  are  subject  to  sudden  death  by  coma. 
After  death  morbid  changes  are  discovered  in  various  organs  ; 
and  the  liver  is  especially  affected.  This  organ  is  commonly 
enlarged,  and  of  a  lighter  colour  than  natural :  it  is  called  the 
nutmeg-,  or  the  drunkard's  liver.  It  is  not  unusual  to  find  the 
kidneys  in  a  state  of  granular  degeneration.  In  the  body  of  a 
drunkard  examined  twenty-four  hours  after  death,  Dr.  Albers 
found  the  convolutions  of  the  brain  of  a  pale  yellow  hue ;  the 
lateral  ventricle  full  of  air;  and  the  cerebral  substance  unusually 
tough.  Under  the  microscope  there  appeared  in  the  grey  cor- 
tical substance  large  oil-globules  and  fatty  granular  matter,  both 
upon  the  upper  surface  and  at  the  base;  the  fibrous  structure  was 
faintly  marked ;  the  cerebral  ganglia  were  small ;  there  were 
many  oil-globules  infiltrated  into  the  white  substance  ;  the  brain 
smelt  like  must,  and  half  a  drachm  of  rectified  spirit  was  dis- 
tilled from  it.  (Med.  Times  and  Gaz.  July  16,  1853,  p.  72.)  Of 
all  the  common  consequences  of  the  abuse  of  alcoholic  liquids, 
delirium  tremens  is  by  far  the  most  frequent.  Although  a  result 
of  chronic  poisoning,  a  state  analogous  to  it  has  been  known  to 
supervene  rapidly,' as  in  the  following  case: — A  boy,  set.  5,  swal- 
lowed a  large  quantity  of  brandy.  Vomiting  speedily  followed, 
and  he  passed  a  restless  night.  In  the  morning  it  was  observed 
that  he  had  trembling  of  the  hands,  and  that  he  could  not  hold  a 
cup  steadily.  Convulsions  with  cramps  ensued.  The  pulse  was 
slow;  the  look  timid,  the  pupil  dilated,  and  the  face  pale.  Deli- 
rium supervened,  and  there  was  difficulty  of  passing  urine,  with 
great  thirst.  Under  treatment,  the  symptoms  abated,  but  there 
was  a  return  of  the  trembling  towards  evening.  An  opiate  was 
given,  and  the  symptoms  disappeared.  (Gaz.  des  Hopitaux,  and 
Med.  Gaz.  xxxviii.  554.)  Delirium  tremens  is  sometimes  observed 
when,  after  long  abuse,  alcoholic  liquids  are  suddenly  discon- 
tinued :  —  in  these  cases  it  is  the  result  of  the  withdrawal  of  the 
stimulus,  hence  the  symptoms  are  often  mitigated  when  the  use 
of  alcohol  is  resumed.  Something  analogous  to  this  is  observed 
in  chronic  poisoning  by  opium. 

Poisoning  by  alcohol  has  been  sometimes  confounded  with  the 
symptoms  arising  from  concussion  of  the  brain,  or  the  effects  of 
opium.  With  respect  to  concussion,  a  difficulty  can  arise  only  in 
reference  to  the  more  advanced  stage  of  poisoning  by  alcohol,  i.e. 
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in  which  there  is  profound  coma.  Intoxication  may  in  general 
be  easily  distinguished  by  the  odour  of  the  breath,  for  so  long  as 
the  symptoms  continue,  the  alcohol  is  eliminated  by  the  lungs. 
If  there  should  be  no  perceptible  odour  of  any  alcoholic  liquid, 
the  presumption  is  that  the  symptoms  are  not  due  to  intoxica- 
tion. When  the  alcoholic  odour  is  perceptible,  they  may  still  be 
combined  with  the  effects  of  concussion  —  a  fact  which  can  only 
be  cleared  up  by  a  history  of  the  case,  or  a  careful  examination 
of  the  head  for  marks  of  violence.  In  poisoning  by  opium  there 
will  be  a  strong  smell  of  this  drug  in  the  breath,  the  symptoms 
come  on  much  more  gradually,  and  are  marked  by  drowsiness 
and  stupor,  passing  into  complete  lethargy,  with  general  re- 
laxation of  the  muscles,  and  inability  to  walk.  In  poisoning 
by  alcohol  there  is  either  great  excitement  some  time  before  the 
stupor,  which  comes  on  suddenly,  or  the  person  is  found  in  a 
state  of  deep  coma  a  few  minutes  after  having  taken  the  poison. 
In  poisoning  by  opium  the  face  is  pale,  and  the  pupils  are 
contracted: — in  poisoning  by  alcohol  the  face,  especially  if 
there  be  excitement,  is  more  commonly  flushed,  and  the  pupils 
are  generally  dilated.  Another  fact  to  be  noticed  is,  that  while 
perfect  remissions  are  rare  in  poisoning  by  opium, —  in  poison- 
ing by  alcohol  a  person  frequently  recovers  his  senses  and  dies 
subsequently.  When  coma  has  supervened,  the  patient  may 
be  roused  by  a  loud  noise  or  a  violent  shock  in  either  case,  and 
it  is  very  difficult  under  these  circumstances  to  draw  a  well- 
marked  distinction.  The  odour  of  the  breath,  or  an  examination 
of  the  fluid  drawn  from  the  stomach  by  the  pump,  may  then 
show  which  poison  has  been  taken:  but  the  treatment  is  the  same 
in  both  cases. 

Appearances.  —  The  stomach  has  been  found  intensely  con* 
gested  or  inflamed, —  the  mucous  membrane  having  been  in  one 
case  of  a  bright  red,  and  in  another  of  a  dark  red-brown  colour. 
When  death  has  taken  place  rapidly,  there  may  be  a  peculiar 
odour  of  spirits  in  the  contents;  but  this  may  not  be  perceived, 
if  the  quantity  taken  was  small,  or  many  hours  have  elapsed 
before  the  inspection  is  made.  The  brain  and  its  membranes 
are  found  congested,  and,  in  some  instances,  there  is  effusion  of 
blood  or  serum  beneath  the  inner  membrane.  In  a  case,  ob- 
served by  Dr.  Geoghegan,  in  which  a  pint  of  spirits  had  been 
taken,  and  proved  fatal  in  eight  hours,  black  extravasation  was 
found  on  the  mucous  membrane  of  the  stomach;  but  no  trace  of 
alcohol  could  be  detected  in  the  contents.  (Dub.  Med.  Press,  i. 
293.)  An  account  of  the  observed  appearances  in  a  case  of 
alcoholic  poisoning  has  been  published  by  Dr.  Nicol,  of  Inver- 
ness. A  man,  ast.  26,  drank  a  large  quantity  of  whisky  with 
some  friends.  While  returning  home,  he  appeared  much  in- 
toxicated, fell,  uttered  a  few  words,  and  immediately  became 
insensible.    His  companions,  supposing  him  to  be  merely  drunk, 
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Carried  him  home  and  placed  him  in  hed,  where  he  was  found 
dead  the  following  morning.  The  body  was  inspected  seven 
hours  afterwards.  The  skin  of  the  back  and  depending  parts 
was  livid;  and  under  the  angles  of  the  jaws  and  along  the  sides 
of  the  neck  it  was  of  a  deep  purple  colour.  The  thoracic 
viscera  were  healthy:  the  gastric  veins  distended,  and  the  liver 
congested.  On  opening  the  stomach  there  was  an  odour  of 
ardent  spirits.  The  mucous  membrane  from  about  half  way  up 
the  gullet,  and  for  eighteen  inches  along  the  intestines,  was 
found  highly  injected.  The  mucous  membrance  of  the  stomach 
was  of  a  deep  crimson  colour.  There  was  general  congestion  of 
the  vessels  of  the  brain  and  membranes.  The  man  had  obviously 
died  from  apoplexy,  brought  on  by  the  dose  of  alcohol.  (Lond. 
and  Ed.  Mon.  Jour.  June  1844.) 

Casper  examined,  on  the  fourth  day  after  death,  the  body  of 
a  man  who  had  died  from  excessive  drinking.  Cadaveric  ri- 
gidity was  well  marked,  and  there  was  an  absence  of  putrefaction. 
The  skin  was  in  a  state  of  contraction  (cutis  anserina).  The 
blood-vessels  of  the  membranes  of  the  brain  were  congested,  and 
on  the  right  hemisphere  there  was  an  extravasation  of  fluid 
blood.  The  great  vessels  of  the  chest  were  filled  with  dark 
liquid  blood, —  the  lungs  were  normal :  the  heart  was  empty. 
There  was  an  odour  of  alcohol  in  the  head  and  chest.  In  another 
case,  after  seven  days,  there  was  scarcely  any  sign  of  putrefaction. 
There  was  congestion  of  the  brain;  —  the  blood  was  dark  and 
fluid,  and  the  cavities  of  the  heart  contained  only  a  small  quan- 
tity. The  odour  of  brandy  was  perceptible  in  the  head  and 
chest.  In  a  third,  on  the  ninth  day  after  death,  the  body  was 
comparatively  fresh:  the  inspection  was  made  on  the  eleventh 
day.  The  membranes  of  the  brain  were  congested  :  the  lungs 
were  eedematous.  The  right  cavities  of  the  heart  were  strongly 
distended  with  dark  fluid  blood:  the  left  cavities  were  almost 
empty.  The  urinary  bladder  was  distended  with  urine,  ap- 
parently from  a  want  of  power  to  pass  it.  There  was  no  odour 
of  alcohol  in  any  part.    (Ger.  Med.  i.  453.) 

Dr.  Voltolinf  has  described  a  cinnabar-red  colour  of  the  pul- 
monary and  aortic  valves,  among  the  appearances  of  death  from 
alcohol.  The  colour  cannot  be  wiped  out,  and  gives  to  the  valves 
a  very  beautiful  appearance.  A  remarkable  quantity  of  dark 
thin  blood  was  found  also  in  the  vena  cava  ascendens  and  the 
subclavian  vein. '  Dr.  Santlus  met  with  a  similar  appearance  of 
the  valves  in  1856.  It  remains  to  be  proved  whether  this  appear- 
ance is  characteristic  of  alcoholic  poison  alone,  or  is  found  in 
other  affections  inducing  fluidity  of  blood.  (Berlin  Med.  Zeitung, 
1857,  No.  12;  Med.  Times  and  Gaz.  May  1,  1858,  p.  457.) 

In  a  case  of  poisoning  by  rum,  recorded  by  Dr.  Percy,  there 
was  great  rigidity  of  the  muscles,  with  a  puckered  state  of  the 
skin  (cutis  anserina)  two  davs  after  death.  The  feet  and  hands 
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were  livid.  The  lungs  were  gorged  with  dark-coloured  blood. 
The  air-tubes  contained  a  frothy  mucus  :  and  there  was  some 
effusion  under  the  mucous  membrane  of  the  glottis.  The  right 
cavities  of  the  heart,  with  the  large  venous  trunks,  were  distended 
with  dark  fluid  blood.  The  left  cavities  and  the  aorta  were 
empty.  The  stomach  was  reddened  at  the  cardiac  orifice,  but 
otherwise  healthy,  as  well  as  the  intestines.  The  stomach  con- 
tained a  dark  fluid,  which  smelt  strongly  of  rum.  The  urinary 
bladder  was  distended.  The  membranes  of  the  brain  were  gorged 
with  dark  fluid  blood.  The  substance  of  the  brain  was  firm,  but 
presented  many  bloody  points.  It  had  an  odour  resembling  that 
of  rum.  Dr.  Percy  obtained  alcohol  by  distilling  the  substance 
of  the  brain.  (Inquiry  on  Alcohol,  p.  47.)  In  the  case  which 
occurred  at  Guy's  Hospital  (p.  721),  there  was  lividity  of  the 
skin.  The  mucous  membrane  of  the  stomach  was  pale,  excepting 
near  the  intestinal  end,  where  there  was  a  large  red  patch  of 
capillary  injection,  such  as  would  be  produced  by  irritation.  The 
intestines  presented  nothing  unusual.  The  liver  and  other  soft 
organs  were  of  a  dark  colour,  as  a  result  of  congestion.  The 
bladder  was  full  of  healthy  urine.  The  brain  in  its  substance 
and  the  membranes  were  congested  with  dark  blood.  There  was 
a  slight  effusion  of  scrum  in  the  subarachnoid  tissue  :  but  there 
was  no  odour  of  spirit.  I  found  alcohol  in  small  quantity  in  the 
contents  of  the  stomach,  but  there  was  none  in  the  eight  ounces  of 
the  substance  of  the  brain  which  were  submitted  to  distillation. 

In  the  case  of  a  man,  set.  26,  who  died  on  the  third  day  (p.  722 
ante)  under  symptoms  of  congestion  of  the  lungs,  the  appearances 
after  death  were  a  red-coloured  patch  on  the  mucous  membrane 
of  the  stomach,  and  some  redness  of  the  intestines.  There  was 
effusion  in  the  chest,  but  the  heart  as  well  as  the  brain  and  its 
membranes  were  healthy.  (Med.  Times,  June  21,  1845,  p.  219.) 
In  several  instances  the  brain  has  been  found  healthy,  and  the 
other  appearances  so  slight  as  scarcely  to  call  for  notice.  In  the 
body  of  the  boy,  agt.  8,  who  died  in  sixty-seven  hours  (p.  722),  the 
brain  was  healthy :  there  was  slight  effusion  of  a  serous  liquid,  and 
the  veins  of  the  pia  mater  (inner  membrane)  were  distended. 
The  stomach  was  pale  and  free  from  any  mark  of  inflammation. 

Fatal  dose.  —  The  quantity  of  alcohol  required  to  destroy  life 
cannot  be  fixed.  It  must  depend  on  the  age  and  habits  of  the 
person.  The  smallest  quantity  known  to  have  .proved  fatal  was 
in  the  case  of  a  boy,  set.  7,  who  swallowed  two  wine-glassfuls  of 
brandy  (between  three  and  four  ounces).  Soon  afterwards  he 
was  observed  to  stagger  :  he  was  sent  to  bed,  and  vomited 
violently.  There  was  then  a  remission  of  the  symptoms.  He 
got  up  and  sat  by  the  fire :  his  head,  face,  and  neck  were  very 
red,  and  he  was  in  a  profuse  perspiration.  Half  an  hour  after- 
wards, he  was  found  perfectly  insensible,  strongly  convulsed,  and 
the  skin  cold.  He  died  in  about  thirty  hours.  The  strength  of 
the  alcoholic  liquid  taken  will  materially  influence  a  medical 
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opinion  in  such  cases.  In  a  case  in  which  I  was  consulted  in 
March  1857,  a  man  drank  two  bottles  of  port  wine  (containing 
eleven  ounces  of  alcohol)  in  less  than  two  hours.  He  speedily 
became  intoxicated  and  utterly  helpless,  and  died,  without  rallying' 
from  congestion  of  the  brain  and  lungs.  In  a  concentrated  form 
it  is  probable  that  from  two  to  six  ounces  of  alcohol  would  prove 
fatal. 

Period  of  death. —  In  poisoning  by  alcohol,  death  may  take 
place  in  a  few  minutes,  or  not  until  after  the  lapse  of  several 
days.  The  shortest  fatal  case  which  I  have  found  reported,  ex- 
cepting the  instance  quoted  from  Orifila  (p.  720),  was  that 
of  a  man  who  died  in  half  an  hour  after  swallowing  a  bottle 
of  gin  for  a  wager.  This  occurred  in  London ,  in  1839  :  in  a 
quarter  of  an  hour  after  taking  the  gin  he  appeared  intoxicated  , 
— he  soon  became  insensible,  and  died  in  half  an  hour,  although 
a  large  quantity  of  the  spirit  had  been  in  the  meantime  removed 
by  the  stomach-pump.  In  general,  if  the  case  proves  fatal,  death 
takes  place  within  twenty-four  hours.  Alcohol,  it  must  be  re- 
membered, may  destroy  life  indirectly,  i  e.  by  exciting  an  attack 
of  congestive  apoplexy  in  those  who  arc  predisposed  to  this  dis- 
ease, and  thus  a  small  quantity  may  accelerate  death. 

Treatment.  —  The  contents  of  the  stomach  should  be  with- 
drawn by  the  pump  as  speedily  as  possible.  Cold  affusion,  if  the 
surface  be  warm,  or,  as  suggested  by  Dr.  Christison,  the  injection 
of  cold  water  into  the  ears,  may  serve  to  rouse  a  person.  Death 
may  take  place  even  when  the  stomach  has  been  emptied,  but 
this  affords  commonly  the  only  chance  of  saving  life.  The  vapour 
of  ammonia  may  be  employed  as  a  stimulant,  and  bleeding  may 
be  resorted  to  if  there  should  be  great  cerebral  congestion. 
Bleeding  should  in  any  case  be  employed  with  great  caution,  as 
it  is  apt  to  depress  the  vital  powers  and  diminish  the  chance  of 
recovery.  The  electro-magnetic  apparatus  may  be  used  as  in  poi- 
soning by  opium  ;  but  it  is  necessary  to  remember  that  keeping  a 
person  roused,  does  not  aid  recovery  so  long  as  the  poison  is 
allowed  to  remain  in  the  body. 

Analysis. — The  contents  of  the  stomach  in  a  rapidly  fatal  care 
will  have  the  odour  of  alcohol,  or  of  the  alcoholic  liquid  taken. 
The  odour  is  not  always  perceptible,  or  it  may  be  concealed  by 
other  odours.  In  a  case  of  poisoning  by  gin,  the  liquid  drawn 
from  the  stomach  by  the  pump  in  seven  hours  had  no  odour 
(p.  722).  # 

In  order  to  detect  alcohol,  the  whole  of  the  contents  or  of  the 
suspected  liquid  should  be  placed  in  a  capacious  retort  and  dis- 
tilled in  a  water-bath,  with  a  proper  condensing  apparatus 
attached.  If  the  suspected  liquid  should  have  an  acid  reaction, 
it  should  be  first  neutralised  either  by  a  solution  of  potash,  or  of 
carbonate  of  potash,  or  soda.  The  watery  liquid  obtained  should 
be  mixed  with  chloride  of  calcium  or  anhydrous  sulphate  of  cop- 
3  A  4 
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per,  in  sufficient  quantity,  and  submitted  to  a  second  distillation 
in  a  smaller  retort,  in  a  water-bath.  The  liquid  obtained  by  the 
second  distillation  should  be  agitated  with  rather  more  carbonate 
of  potash  than  it  will  dissolve,  in  a  small  tube  provided  with  a 
stopper,  and  allowed  to  stand.  A  stratum  of  alcohol,  if  present, 
will,  after  a  time,  float  on  the  surface,  and  may  be  drawn  oft' by 
a  pipette  and  examined.  Tests. —  1.  Alcohol  has  a  hot  pungent 
taste,  a  peculiar  odour,  and  is  very  volatile.  2.  Absorbed  in 
asbestos,  it  burns  with  a  pale  blue  flame,  which  deposits  no  car- 
bon on  white  porcelain  ;  and  when  burnt  in  the  mouth  of  an 
inverted  test  tube,  containing  a  few  drops  of  solution  of  baryta,  it 
produces  a  well  marked  deposit  of  white  carbonate  of  baryta. 
Lime  water  may  be  substituted  for  baryta  in  this  experiment. 
Carbonic  acid  and  water  are  the  sole  products  of  its  combustion. 
3.  It  dissolves  camphor.  4.  It  sets  free  green  oxide  of  chro- 
mium when  boiled  with  a  few  drops  of  a  saturated  solution  of 
bichromate  of  potash  mixed  with  sulphuric  acid.  (Dr.  Thomson, 
in  Monthly  Jour.  Med.  Science,  Dec.  18^6,  p.  412.) 

Objections. — Ether,  pyroxylic  spirit,  and  methylated  spirit  pro- 
duce the  same  results  with  some  of  the  tests  (2,  3,  4).  Ether  is 
known  by  its  odour  and  the  yellowness  of  its  flame  when  burnt  on 
asbestos,  as  well  as  by  a  smoky  deposit  on  white  surfaces.  Py- 
roxylic spirit  is  also  known  by  its  powerful  and  peculiar  odour. 
It  reduces  chromic  acid  to  oxide  of  chromium  (4)  in  the  cold. 
It  burns  with  a  smoky  flame.  Methylated  spirit  is  alcohol  con- 
taining about  ten  per  cent,  of  pyroxylic  spirit. 

I  have  found  that  the  following  modification  of  the  chromic 
test  (4)  will  allow  of  the  detection  of  a  quantity  of  alcohol  too 
small  for  separation  by  the  process  above  mentioned.  Make  a 
mixture  of  strong  sulphuric  acid  and  a  saturated  solution  of 
bichromate  of  potash  :  moisten  with  this  mixture  a  few  fibres  of 
asbestos,  and  inclose  them  in  a  glass  tube  connected  with  the 
retort  or  vessel  in  which  distillation  is  carried  on.  The  smallest 
portion  of  alcohol-vapour  passing  over  the  asbestos,  immediately 
renders  it  green,  by  converting  the  chromic  acid  to  oxide  of 
chromium.  This  may  serve  as  a  trial  test  or  for  evidence,  ac- 
cording to  circumstances.  The  tube  may  be  removed,  and  the 
condensed  vapour  collected  for  the  application  of  the  other  tests. 
Ether  and  pyroxylic  spirit  produce  a  similar  result. 

From  lapse  of  time,  the  eftects  of  treatment,  or  absorption  and 
elimination,  there  may  be  no  trace  of  alcohol  in  the  stomach  or 
intestines,  nevertheless  the  person  may  have  died  from  the  eftects. 
In  a  case,  fatal  in  eight  hours,  which  occurred  to  Dr.  Geoghegan, 
no  alcohol  was  found  in  the  stomach  (p.  724).  One  cause  of 
failure  may  sometimes  be  traced  to  the  distillation  being  re- 
stricted to  a  portion  of  the  contents.  It  is  advisable  to  distil 
the  whole,  as,  if  necessary,  the  distillate  or  the  residue  can  be 
cxamiued  for  other  poisons. 
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In  the  tissues. — Alcohol  is  undoubtedly  absorbed,  and  may  be 
detected  in  the  blood,  urine,  and  soft  organs  or  tissues.  (See 
p.  73.)  The  odour  of  alcohol  has  been  perceived  in  the  brain  or 
in  serum  effused  in  the  ventricles.  Dr.  Bradley  inspected,  six 
hours  after  death,  the  body  of  a  man  who  had  died  from  the 
effects  of  a  large  quantity  of  alcohol.  About  eight  or  ten  ounces 
of  dark  fluid  blood  escaped  from  the  sinuses  of  the  brain  :  this 
organ  exhibited  great  congestion.  There  was  slight  extravasa- 
tion in  the  corpora  striata,  and  some  serum  was  effused  in  the 
lateral  ventricles.  This  serum  had  a  strong  and  well-marked 
alcoholic  odour.  (North.  Jour.  Med.  June,  1845,  p.  64.)  Dr. 
Christison  and  Dr.  Percy  have  in  three  cases  separated  alcohol 
from  the  brain  by  distillation,  and  the  latter  has  succeeded  in 
detecting  it  in  the  liver,  blood,  urine,  and  bile  (see  p.  73).  The 
surplus  only  will  be  found  in  the  blood,  as  no  doubt  a  portion 
undergoes  oxidation  in  that  fluid.  The  blood  may  be  distilled  in 
order  to  obtain  either  alcohol  or  the  product  of  its  oxidation, 
aldehyde,  which  has  a  peculiar  odour,  and  easily  decomposes  by 
heat  a  solution  of  nitrate  of  silver,  causing  a  deposit  of  metallic 
silver.  Buchheim  has  recommended  a  delicate  process  for  detect- 
ing alcohol  in  small  quantity  in  the  blood  or  tissues.  This  is 
based  on  the  conversion  of  the  vapour  of  alcohol  to  aldehyde  and 
acetic  acid,  by  passing  it  over  platina-black  contained  in  a  pla- 
tina  or  silver  tray.  He  advises  that  as  much  of  the  fluid  as  can 
be  obtained  (neutralized  by  solution  of  potash,  if  acid),  or  as 
much  of  the  solid  tissues  as  can  be  procured  (cut  to  pieces),  should 
be  introduced,  with  a  small  quantity  of  water,  into  a  capacious 
retort,  and  distilled  at  a  water-bath  heat.  The  neck  of  the  retort 
should  be  but  slightly  inclined,  and  wide  enough  to  admit  a  shal- 
low platina  tray,  about  half  an  inch  wide  and  two  inches  long. 
The  platina-black  is  placed  in  the  tray,  and  hanging  over  each 
end  of  the  tray  is  placed  a  slip  of  litmus  paper,  moistened  with 
distilled  water,  —  the  papers  being  in  contact  with  the  platina- 
black  in  the  tray.  The  tray  is  now  pushed  forwards  to  the 
junction  of  the  neck  with  the"  body  of  the  retort.  As  alcohol  is 
volatilized  before  the  water,  so  soon  as  drops  of  liquid  begin  to 
condense  about  the  neck  of  the  retort,  it  will  be  observed,  if 
alcohol  is  present  in  the  vapour,  that  the  litmus  paper  at  the 
further  end  of  the  tray  will  be  reddened  (owing  to  the  production 
of  acetic  acid),  while  the  paper  nearer  to  the  body  of  the  retort 
will  remain  blue*  If  any  acid  should  be  distilled  over  in  the 
vapour,  this  paper  will  also  be  reddened:  but  as  the  liquid  or 
solid,  moistened  with  water,  should  be  previously  neutralized  by 
potash,  the  escape  of  acid  vapours  will  be  thereby  prevented. 
If  no  reddening  of  the  paper  occurs,  no  alcohol  is  present :  if 
it  is  rapidly  reddened,  the  tray  may  be  removed  and  the  liquid 
product  collected  bv  the  usual  process  of  condensation  in  a  cool 
receiver.    It  may  be  then  rectified  by  carbonate  of  potash,  and 
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examined  by  the  tests  described  p.  728.  This  is,  therefore,  an 
addition  to  the  usual  process.  Excepting  alcohol,  ether,  or 
wood-spirit,  no  liquid  is  known  which  will  produce  this  effect 
with  platina-black.  The  two  last  may  be  identified  by  the  odour. 
The  ordinary  products  of  putrefaction  do  not  prevent  this  con- 
version of  alcohol  to  acetic  acid. 

This  process  is  open  to  the  objection  that  ether  and  pyroxylic 
spirit  will  produce  similar  effects:  hence  it  does  not  present  any 
advantage  over  the  chromic  process  above  described  (p.  728), 
except  under  one  cd  luition.  If  the  contents  are  putrefied,  sul- 
phuretted hydrogen  may  be  evolved,  and  reduce  the  chromic  acid : 
but  it  will  produce  no  fallacy  with  the  platina-black.  To  guard 
against  this  source  of  error  in  the  chromic  process,  it  will  be  neces- 
sary to  test  the  vapour  by  paper  impregnated  with  a  salt  of  lead. 

Poisoning  of  alcoholic  liquids.  —  Instances  have  occurred  in 
which  alcoholic  liquids  have  been  made  the  vehicles  for  adminis- 
tering powerful  poisons,  such  as  opium,  prussic  acid,  stramonium, 
tobacco,  nux  vomica,  or  cocculus  indicus.  Persons  have  been 
thus  rendered  insensible;  and  in  this  state  have  been  robbed  or 
murdered.  Such  cases  may  commonly  be  recognized  by  the 
fact  that  the  symptoms,  when  known,  are  of  far  too  severe  a 
character  to  be  referable  to  the  small  quantity  of  alcoholic  liquid 
taken.  Tincture  of  opium  is  not  unfrequently  administered  in 
this  way:  and  in  such  a  case  there  may  be  some  difficulty  in 
deciding  whether  the  symptoms  of  intoxication  were  due  to  the 
drug  or  to  the  spirit.  In  such  cases  alcohol  may  be  found  in 
the  stomach,  although  not  the  cause  of  death. 

ETHER. 

Ether-vapour.  Symptoms.  — It  has  been  long  known  that  the 
vapour  of  ether  acts  on  the  brain  and  nervous  system  like  a 
powerful  narcotic.  Orfila  mentions  the  case  of  a  young  man 
who  was  thrown  into  a  state  of  insensibility  by  reason  of  his 
having  respired  ether-vapour.  He  remained  for  several  hours  in 
an  apoplectic  condition,  and  would  have  died  but  for  his  removal 
to  fresh  air  and  the  application  of  proper  means  for  his  recovery. 
(Toxicologic,  ed.  4eme,  1843,  ii.  532.)  Dr.  Christison  quotes  a 
similar  instance  in  which  a  female  was  found  lying  in  her  bed 
quite  dead,  in  consequence  of  her  having  respired,  during  the  night, 
an  atmosphere  strongly  charged  with  ethcr-vappur.  On  inspec- 
tion, the  stomach  was  found  reddened  internally,  and  the  lungs 
were  gorged.  (Op.  cit  965  ;  also,  Ed.  Med.  and  Surg.  Journal, 
xxxv.  452.)  The  poisonous  effects  of  the  vapour  have  been  there- 
fore known  for  a  long  time,  although  the  attention  of  the  profes- 
sion has  been  only  of  late  years  particularly  drawn  to  the  subject. 

The  vapour  of  ether  is  very  heavy  (sp.  gr.  2-58),  and  possesses 
a  strong  odour  at  all  temperatures.  It  is  diffusible  and  volatile, 
properties  which  are  more  favourable  for  the  operation  of  this 
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liquid  in  the  state  of  vapour,  than  for  the  action  of  alcohol. 
When  the  vapour  is  respired,  it  enters  the  blood  in  the  pul- 
monary vessels,  and  the  effects  are  almost  immediate.  The 
person  falls  into  a  lethargic  condition,  the  breathing  becomes 
slow,  deep  and  stertorous,  the  skin  pale  and  cold,  the  face  livid, 
the  lips  assume  a  darker  hue,  the  pulse  is  quickened,  the  eye  is 
glassy  and  the  pupil  dilated  and  fixed  :  but  the  late  Dr.  Snow 
found  the  eye  sensible  to  light  in  all  the  stages  of  etherization  : 
the  muscles  of  the  body  are  flabby  and  relaxed.    A  small 
quantity  of  ether  introduced  into  the  blood  through  the  lungs, 
produces  these  striking  symptoms  in  from  two  to  four  minutes  ; 
and  if  fresh  air  be  substituted  as  soon  as  unconsciousness  begins, 
they  disappear  just  as  rapidly.    In  a  more  advanced  stage  the 
pulse  slackens,  and  the  temperatnre  of  the  body  rapidly  falls. 
Half  an  ounce  of  ether,  or  even  less,  inhaled  in  the  form  of 
vapour,  would  produce  a  much  more  powerful  effect  on  the 
system,  than  one  or  two  ounces  taken  into  the  stomach  as  a 
liquid.    The  sudden  cessation  of  the  symptoms,  and  the  restora- 
tion of  sensibility,  are  owing  to  the  rapid  elimination  of  the 
vapour  through  the  lungs.    If  the  respiration  of  the  vapour  be 
prolonged  for  from  ten  minutes  to  half  an  hour,  there  is  coma, 
the  pulse  sinks,  and  there  is  some  difficulty  in  rousing  the  person. 
The  after  effects  are  also  more  serious, —  there  is  exhaustion,  a 
feeling  of  stupefaction,  with  other  unpleasant  narcotic  symptoms: 
but  occasionally  the  patient  has  fallen  into  a  quiet  sleep.  The 
most  remarkable  effect  in  those  who  suffer  under  this  form  of 
poisoning  is  the  apparently  complete  paralysis  of  the  nerves  of 
sensation  :  for  the  most  painful  operations  have  been  often  borne 
by  persons  in  this  state  without  any  consciousness  of  pain.  In 
some  instances,  unpleasant  sensations  are  stated  to  have  been  ex- 
perienced, probably  the  result  of  association,  for  no  consciousness 
whatever  has  existed  that  an  operation  had  been  performed. 
Another  singular  fact  is,  that  although  there  is  a  general  re- 
laxation of  the  limbs,  there  is  still  a  power  of  moving  them,  and 
the  senses  have  been  preserved  while  general  sensation  has  been 
lost.    It  is  also  remarkable  that  the  involuntary  muscles  do  not 
partake  of  this  relaxation.    The  vapour  has  varied  in  its  effects 
according  to  habit,  idiosyncrasy,  and  other  conditions.  Some 
persons  appear  to  have  suffered  no  particular  symptoms  :  it  has 
failed  to  throw  them  into  a  lethargy.  This  has  probably  arisen  from 
its  having  been  imperfectly  breathed  :  others  have  suffered  from 
irritation  of  the  lungs,  some  have  become  intoxicated,  and 
others,  again,  have  become  so  excited  by  it,  as  to  require  forc  ible 
control.    In  young  persons,  nausea  and  vomiting  have  been 
noticed  among  the  symptoms.    As  a  general  rule  no  dangerous 
effects  appear  to  have  followed  the  respiration  of  this  vapour  for 
surgical  purposes  ;  but  this  inference  has  been  chiefly  drawn 
from  those  cases  in  which  it  had  been  cautiously  administered 
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for  a  short  period  ;  and  probably  there  was  no  tendency  to  con- 
gestion of  the  brain  or  lungs.  The  narcotic  effects  are  produced 
in  three,  and  on  an  average  in  five  minutes.  Jn  cases  of  pro- 
longed respiration  of  the  vapour,  serious  symptoms,  and  even 
death,  have  resulted.  Dr.  Bigelow  found  that  a  young  man 
who  respired  ether-vapour  for  thirty-five  minutes,  nearly  sank 
under  the  effects.  The  pulse  fell,  the  respiration  became  slow, 
the  skin  cold,  and  there  was  the  most  perfect  insensibility.  Cold 
affusion  was  employed  for  ten  minutes  without  effect,  and  the 
ambulatory  treatment,  adopted  in  poisoning  by  opium,  was  then 
resorted  to.  In  about  half  an  hour  he  was  able  to  lift  up  his 
head  ;  but  he  did  not  recover  his  consciousness  for  an  hour. 
(Lancet,  Jan.  2,  1847,  p.  7.)  As  in  the  case  of  all  aerial  poisons, 
rhe  protracted  respiration  of  ether-vapour  must  tend  to  render 
recovery  difficult,  by  thoroughly  impregnating  the  blood  with 
the  poison.  Large  dogs  have  been  observed  to  lose  the  power  of 
sensation  in  eight  minutes  :  and  they  died  if  the  action  of  the 
ether  was  continued  for  forty-five  minutes. 

Appearances. —  In  the  case  of  a  man  who  died  in  about  ten 
minutes  from  the  effects  of  the  vapour,  on  inspection  twenty- two 
hours  after  death,  the  brain,  lungs,  heart,  kidneys,  and  spleen, 
when  cut  into,  gave  out  a  strong  odour  of  ether.  The  blood  in 
the  vessels  was  of  a  very  dark  colour,  liquid,  and  of  a  viscid 
character.  The  posterior  part  of  the  lungs  was  strongly  con- 
gested with  dark-coloured  blood  ;  and  in  the  anterior  portion  of 
the  organs  a  frothy  mucus  was  found  filling  the  air-tubes.  The 
mucous  membrane  of  the  whole  of  the  air  passages  was  deeply 
injected  (Med.  Gaz.  vol.  41,  p.  432).  On  examining  the  bodies 
of  animals  thus  poisoned,  the  principal  appearances  have  been 
great  congestion  of  the  vessels  of  the  membranes  (pia  mater)  and 
of  the  sinuses  of  the  brain,  the  substance  being  but  little  altered. 
The  vessels  of  the  upper  part  of  the  spinal  marrow  have  been 
observed  to  be  especially  distended  with  dark-coloured  blood. 
Both  sides  of  the  heart  have  been  found  filled  with  dark  blood; 
the  liver  and  kidneys  gorged  ;  the  spleen  not  always  congested  : 
the  blood  black  and  liquid  throughout  the  body.  The  cause 
of  death  in  these  cases  may  be  assigned  partly  to  the  want  of 
aeration  of  the  blood  by  oxygen,  and  its  accumulation  in  this 
impure  state  in  the  brain  ;  and  partly  to  a  directly  poisonous 
action  of  the  absorbed  vapour,  only  manifested  by  its  employment 
for  a  long  period.  In  order  to  prevent  this,  it  has  been  advised 
to  allow  the  patient  to  breathe  air  occasionally,  and  to  alternate 
the  respiration  of  pure  air  with  that  of  the  vapour  ;  but,  unless 
there  is  a  complete  restoration  of  sensibility  and  consciousness, 
the  poison  must  go  on  accumulating  in  the  system,  and  if  the 
person  be  allowed  to  recover  thus  completely,  it  may  be  regarded 
as  a  commencement  of  its  poisonous  action  de  novo  :  —  if  not 
thus  allowed  to  recover,  he  is  in  danger  of  sinking  under  its 
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effects.  The  continued  administration  of  morphia  or  strychnia, 
at  intervals  so  short  as  not  to  allow  of  a  recovery  from  each  suc- 
cessive dose,  must  cause  an  accumulation  in  the  system,  and 
lead  to  fatal  results.  It  is  so  with  ether-vapour,  and  experience 
now  points  to  the  propriety  of  withdrawing  its  use  altogether,  in 
those  cases  in  which  the  administration  of  it  would  require  to  he 
protracted  for  a  long  period  in  order  to  produce  narcotic  effects. 
The  fact  that  hundreds  have  recovered  without  ill  effects  during 
its  temporary  employment  for  the  extraction  of  teeth,  or  similar 
operations,  has  of  course  no  hearing  on  this  question.  A  man 
may  breathe  a  mixture  of  carbonic  acid  or  sulphuretted  hydrogen 
with  air  for  a  few  minutes :  but  he  would  die  if  he  was  compelled 
to  respire  it  for  half  an  hour  longer.  The  vapour  is  so  insidious 
in  its  operation  that  it  may  be  respired  during  natural  sleep 
without  rousing  the  individual,  and  there  is  no  doubt  that  it 
might  thus  be  used  as  a  ready  means  of  destruction  for  the 
young  and  the  aged.    (Gaz.  Med.  Sept.  11,  1847,  p.  725.) 

In  a  case  reported  in  the  Medical  Gazette,  the  death  of  a  man 
was  occasioned  by  the  respiration  of  the  vapour  at  intervals,  for 
a  period  of  only  ten  minutes  during  an  operation.  He  recovered 
from  the  comatose  effects  ;  but  there  was  no  tendency  to  reaction, 
and  he  gradually  sank,  and  died  on  the  second  day.  It  was  re- 
marked in  this  case  that  there  was  great  flaccidity  and  general 
relaxation  of  the  muscular  system,  and  the  arteries  which  were 
divided  during  the  operation  (lithotomy)  appeared  to  have  lost 
all  their  contractile  power.  On  inspection,  there  was  membranous 
congestion  of  the  brain  ;  the  lungs  were  engorged  at  the  back 
part;  the  heart  was  flaccid,  of  a  natural  size,  and  nearly  empty : 
the  left  kidney  pale,  the  right  congested.  The  blood  was  per- 
fectly fluid.  (Med.  Gaz.  vol.  xxxix.  414.)  A  similar  case  was 
privately  communicated  to  me  by  an  eminent  London  surgeon, 
in  which  he  stated  that  there  could  be  no  doubt  of  the  vapour 
having  been  the  direct  cause  of  death.  The  patient  sank  after 
the  operation,  under  symptoms  which  in  similar  circumstances 
he  had  never  before  witnessed.  In  the  Medical  Gazette  there  is 
reported  another  case  (vol.  xxxix.  p.  585)  in  which  the  vapour  was 
administered  to  a  female,  for  a  period  of  thirty-five  minutes.  She 
recovered  her  senses,  but  did  not  rally  from  the  operation.  She 
complained  of  numbness  in  the  feet  and  legs,  and  the  secretions 
were  suspended.  She  died  the  following  day.  On  this  occasion  the 
vapour  appeared  to  induce  a  perfect  state  of  paralysis  of  the  brain 
and  nervous  system.  On  inspection,  the  lungs  were  slightly  con- 
gested posteriorly  ;  the  heart  was  flabby,  and  contained  less  blood 
than  usual  ;  the  brain  was  healthy,  its  membranes  were  rather 
congested,  and  the  blood  was  generally  in  a  liquid  state.  In  a 
case  which  occurred  to  Mr.  Eastment,  there  was  no  disease,  nor  any 
particular  state  of  the  body,  to  account  for  death.  Amputation 
was  performed  for  compound  fracture  of  the  thigh  ;  the  ether 
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was  inhaled  by  the  patient,  a  boy  get.  11,  for  about  ten 
minutes.  After  the  operation  he  was  not  only  greatly  exhausted, 
but  in  a  state  of  apparent  intoxication.  There  were  alternate 
manifestations  of  excitement  and  depression  of  the  sensorial 
powers,  at  one  time  resembling  delirium,  at  another  syncope, 
and  again  passing  into  violent  intoxication,  until  death  took 
place  three  hours  after  the  operation.  (Med.  Gaz.  xxxix.  632.) 
The  symptoms  were  here  such  as  might  be  expected  from  the 
poisonous  effects  of  ether,  and  unlike  those  which  usually  attend 
collapse  from  an  operation. 

These  facts,  then,  show  that  the  respiration  of  this  vapour, 
even  for  so  short  a  period  as  ten  minutes,  may  be  in  some 
instances  attended  with  fatal  consequences.  Whether  the  vapour 
was  properly  administered  or  not,  is,  in  relation  to  legal 
medicine,  not  so  much  the  question  as  whether  it  caused  death! 
In  any  case  the  inhalation  of  this  vapour  must  be  looked  upon 
as  temporary  poisoning,  with,  cseteris  paribus,  a  better  chance  of 
recovery  than  exists  in  most  other  instances  of  aerial  poisoning. 

Ether  is  said  to  produce  its  narcotic  effects,  when  administered 
as  a  vapour  by  the  rectum,  without  the  production  of  those  dis- 
tressing symptoms  which  often  accompany  the  first  attempts  at 
breathing  it.    (See  Med.  Gaz.  xxxix.  950.) 

Liquid  Ether.  Symptoms  and  effects.  —  The  effects  produced  on 
the  system  by  liquid  ether,  are  not  unlike  those  occasioned  by 
alcohol.  Orfila  found  that  about  half  an  ounce  of  sulphuric 
ether,  administered  to  a  dog,  caused,  in  a  few  minutes,  a  dis- 
position to  vomit.  This  was  followed  by  giddiness,  and  in  ten 
minutes  by  an  entire  loss  of  power  in  the  muscles.  The 
breathing  was  painful  and  hurried,  but  there  were  no  convulsions. 
After  a  slight  abatement  in  the  symptoms,  the  dog  fell  into  a 
state  of  insensibility  and  died  in  three  hours.  The  whole  of  the 
mucous  membrane  of  the  stomach  was  of  a  blackish-red  colour, 
and  with  the  other  coats  intensely  inflamed.  There  was  slight 
inflammation  of  the  duodenum  ;  but  the  rest  of  the  alimentary 
canal  was  in  a  healthy  condition.  The  heart  contained  black 
blood  partly  coagulated  :  the  lungs  were  gorged  with  fluid  blood. 
(Op.  cit.  ii.  531.) 

Ether  in  moderate  doses,  has  a  hot  burning  taste,  and  produces 
during  swallowing  a  sense  of  heat  and  constriction  in  the  throat. 
It  causes,  like  alcohol,  great  excitement  and  exhilaration,  with, 
subsequently,  intoxication,  but  persons  may  become  habituated 
to  it  ;  and  thus  after  a  time  it  may  be  taken  in  very  large 
quantities  with  comparative  impunity  (see  p.  89).  The  medi- 
cinal dose  is  from  half  a  drachm  to  two  drachms.  Dr.  Buchanan 
has  known  seven  drachms  of  it  taken  at  once  :  it  produced  at 
the  pit  of  the  stomach  an  uneasy  sensation  of  heat  and  pain, 
which  only  the  callous  stomach  of  a  dram-drinker  could  with- 
stand.   (Med.  Gaz.  xxxix.  715.)    In  1845,  a  young  man  was 
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brought  before  one  of  the  London  Police-magistrates,  in  a 
stupified  state  :  to  those  present  he  appeared  to  be  intoxicated. 
It  was  proved  in  evidence  that  he  was  in  the  habit  of  taking 
ether,  and  that  he  was  then  labouring  under  its  effects.  It 
appears  that  he  frequented  the  shops  of  druggists,  and  swallowed 
this  liquid  in  large  doses. 

Fatal  dose. — There  is  no  instance  reported  of  ether  having 
caused  death  when  taken  in  the  liquid  form  ;  but  it  has 
never  been  swallowed  at  once  in  a  large  dose  like  alcohol.  It 
does  not  admit  of  dilution  with  water  to  the  same  decree  as 
alcohol,  and  therefore  it  acts,  caateris  paribus,  as  a  more  violent 
local  irritant.  It  requires  ten  parts  of  water  to  dissolve  one  of 
ether  :  hence,  unless,  as  Dr.  Buchanan  has  remarked,  the  water 
is  in  very  large  proportion,  it  does  not  render  the  ether  palatable 
to  most  persons.  It  is  at  present  impossible  to  give  any  precise 
opinion  respecting  the  smallest  quantity  of  this  liquid  which 
would  destroy  the  life  of  an  adult.  The  quantity  of  ether-vapour 
required  to  produce  complete  insensibility  varies  from  six 
drachms  to  one  ounce  in  the  adult,  and  in  children  in  the  same 
proportion  according  to  their  size.  The  quantity  required  to 
keep  up  insensibility  is  seldom  greater  than  that  which  induced 
the  state  of  etherization. 

Treatment. — In  reference  to  the  vapour — the  failure  of  the  pulse, 
with  stertorous  breathing,  frothing  at  the  mouth,  and  great  lividity 
of  the  face  are  signs  of  danger.  The  ether  should  be  withdrawn, 
the  face  and  neck  exposed  to  a  free  current  of  air,  and  cold 
water  dashed  upon  the  skin,  although,  from  the  suspension  of 
sensibility,  stimulants  produce  little  effect.  Artificial  respiration 
should  be  resorted  to  when  the  breathing  has  ceased. 

Analysis.  —  Ether  is  at  once  identified  by  its  powerful  odour, 
even  in  the  smallest  proportion.  1.  It  is  highly  inflammable,  and 
burns  with  a  yellow  smoky  flame,  producing  carbonic  acid  and 
water.  2.  When  shaken  with  its  bulk  of  water,  only  a  small  portion 
is  dissolved,  the  rest  floats  on  the  surface.  If  taken  in  the  liquid 
form,  it  may  be  separated  from  the  contents  of  the  stomach  by 
distillation,  and  the  product  rectified  by  redistillation  with 
carbonate  of  potash  at  a  temperature  of  about  120°. 

Hoffman  s  liquor  is  a  mixture  of  alcohol  and  ether.  This  may 
be  easily  examined  by  agitating  it  with  half  its  bulk  of  water  ; 
the  ether  (beyond  about  one-tenth  of  the  quantity  of  water  used) 
rises  to  the  surface  and  may  be  drawn  off  by  a  pipette.  The 
alcohol  is  dissolved  and  retained  by  the  water  ;  this  liquid  may 
be  procured  by  distillation  with  carbonate  of  potash  or  fused 
chloride  of  calcium,  and  its  properties  then  tested. 

Organic  liquids.  The  tissues.  —  When  death  has  taken  place 
from  ether-vapour  there  is  a  strong  odour  throughout  the  body, 
if  the  examination  is  recent.  The  quantity  absorbed  by  the  blood 
is  small  and  it  is  probably  partially  converted  to  aldehyde  in  that 
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liquid.  There  can  be  but  little  hope  of  success  in  attempting  to 
procure  it  from  the  blood  or  the  soft  organs  by  distillation, 
although  M.  Flandin  states  that  he  has  extracted  it  from  the 
blood.  Whether  ether  be  taken  in  the  form  of  liquid  or  breathed 
as  vapour,  there  is  no  doubt  that  it  is  absorbed  and  circulated 
with  the  blood  :  in  the  latter  state,  with  great  rapidity.  M, 
Amussat  noticed  in  his  experiments  on  animals,  that  after  pro- 
longed inhalation  the  arterial  blood  lost  its  red  colour,  and 
became  black.  The  bright  arterial  tint  was,  however,  soon 
resumed  on  suspending  the  process.  Ether,  besides  rendering 
the  blood  black,  causes  it  to  become  more  liquid.  The  change  in 
this  fluid  is  very  much  like  that  which  is  observed  in  fatal  cases 
of  asphyxia.    (*Gaz.  Med.  Sept.  11,  1847,  p.  725.) 

"When  ether  has  been  taken  as  a  liquid  and  has  caused  death, 
it  may  be  separated  from  the  contents  of  the  stomach  by  the 
process  described  for  alcohol  (ante  p.  727).  The  chromic  process 
applied  to  the  vapour  during  distillation  will  enable  the  analvst 
to  detect  a  minute  quantity,  and  the  odour  may  be  easily  dis- 
tinguished from  that  of  alcohol  or  pyroxylic  spirit. 

CHLOROFORM. 

Chloroform-vapour.  Symptoms. — The  symptoms  which  the 
vapour  of  chloroform  produces  are  very  similar  to  those  produced 
by  the  vapour  of  ether;  but  the  person  passes  much  more  rapidly 
into  a  complete  state  of  insensibility  and  general  relaxation. 
From  being  at  first  excited,  he  becomes  motionless,  —  the  pupils 
of  the  eyes  are  widely  dilated, — the  sphincters  lose  their  contractile 
power,  —  the  face  is  pale,  sometimes  livid;  the  lips  are  congested, 
the  breathing  is  slow,  after  a  time  stertorous,  the  surface  cold,  and 
the  pulse  gradually  sinks.  There  is  an  entire  loss  of  sensibility. 
The  sinking  of  the  pulse  in  some  cases  is  so  sudden  as  to  expose 
the  patient  to  death  by  syncope  (Med.  Gaz.  xl.  1036).  In  other 
instances  violent  convulsions  have  supervened,  even  when  the 
dose  has  been  only  from  half  a  drachm  to  a  drachm.  These 
effects  may  be  occasionally  aggravated  by  idiosyncrasy,  or  by 
latent  organic  disease.  The  fatal  effects  of  the  vapour  are  likely 
to  be  manifested  when  it  is  breathed  rapidly  and  unmixed  with 
air.  There  is  no  doubt  that  in  a  concentrated  state  chloroform 
is  a  powerful  cerebral  poison.  It  is  absorbed  into  the  blood, 
whieh  it  darkens,  as  in  cases  of  asphyxia,  and  is  thus  circulated 
throughout  the  system.  The  blood  is  probably  directly  poisoned 
by  it.  The  effects  produced  by  this  vapour  come  on  insidiously  ; 
a  person  who  breathes  it  in  the  absence  of  assistance,  is  thus 
rendered  powerless,  and  may  die  with  the  mouth  over  the 
inhaler.  Several  deaths  of  this  accidental  kind  are  recorded. 
(See  Med.  Times  and  Gazette,  Nov.  21,  p.  533.) 

Appearances.  —  Congestion  of  the  vessels  of  the  brain  and  its 
membranes  has  been  met  with,  but  not  uniformly ;  the  lungs 
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congested,  or  in  an  apoplectic  condition  ;  the  heart  flaccid,  and 
the  cavities  frequently  empty,  or  containing  but  little  blood  ;  in 
some  cases  the  right  cavities  have  been  found  greatly  distended ; 
the  blood  generally  dark  in  colour,  and  very  fluid,  sometimes 
mixed  with  air  bubbles.  These  are  the  principal  appearances. 
Among  fifty  fatal  cases  recorded  by  Dr.  Snow,  it  appears  that 
thirty-four  inspections  were  made.  In  three  the  state  of  the  lungs 
is  not  mentioned  ;  in  four  they  are  said  to  be  normal,  and  in 
twenty-seven  there  was  engorgement  of  the  lungs,  or  of  the  right 
side  of  the  heart :  in  the  majority  both  these  conditions  were  met 
with  (Med.  Times  and  Gazette,  Oct.  23,  1858,  p.  431).  In  some 
cases  the  cavities  of  the  heart  have  been  found  empty.  Conges- 
tion of  the  liver,  spleen,  and  the  kidneys  is  not  unusual. 

Fatal  cases  have  been  proportionally  much  more  numerous 
from  the  use  of  chloroform  vapour  than  from  ether  vapour.  In 
some  of  these,  latent  morbid  conditions  of  the  heart  or  brain  may 
have  led  to  the  unfortunate  result;  in  others,  the  improper  mode  of 
administering  the  vapour.  But  there  have  been  undoubtedly  cases 
in  which,  with  the  exercise  of  proper  skill  and  care,  death  has  still 
occurred.  A  girl,  set.  15,  had  the  vapour  administered  to  her  on 
a  warm  cloth.  The  quantity  of  chloroform  used  was  about  one 
drachm.  In  about  half  a  minute,  she  became  insensible  —  the  lips 
were  suddenly  blanched,  and  it  was  observed  that  one  arm  was 
rigid.  The  respiration  was  quick,  but  there  was  no  stertorous 
breathing.  The  patient  suddenly  spluttered  at  the  mouth,  as  if  in 
an  epileptic  fit.  Attempts  were  made  to  revive  her,  but  she  was 
dead  in  from  two  to  three  minutes  after  commencing  the  inhalation. 
On  inspection,  the  lungs  were  found  greatly  congested.  There 
was  a  bloody  froth  in  the  air-passages,  mixed  with  mucus  :  — 
the  epiglottis  was  reddened.  The  brain  and  its  membranes 
were  more  congested  than  usual,  and  the  ventricles  contained 
more  than  the  usual  quantity  of  serum.  The  abdominal  viscera 
were  also  highly  congested.  (Med.  Gaz.  xli.  250-254.)  These 
appearances  correspond  to  those  observed  in  the  action  of  the 
vapour  on  animals.  In  a  case  that  occurred  to  Dr.  Jamieson,  in 
which  the  quantity  inhaled  was  probably  three  or  four  drachms, 
the  appearances  of  general  congestion  were  similar  (Med.  Gaz. 
xli.  p.  318);  it  was  remarked  that  the  mass  of  blood  was 
darker  than  natural,  and  that  it  was  fluid  and  unusually  thin. 
The  muscles  were  also  darker  than  ordinary. 

As  in  cases  of  alcoholic  poisoning,  death  may  take  place  from 
secondary  causes  after  apparent  recovery.  A  gentleman,  ast.  49, 
had  the  vapour  administered  to  him  to  the  amount  of  six  drachms, 
for  the  purposes  of  a  surgical  operation.  The  state  of  insen- 
sibility was  continued  during  eight  minutes.  Consciousness  was 
completely  restored  after  the  operation,  and  the  patient  con- 
versed freely.  In  the  course  of  the  day  he  experienced  unplea- 
sant sensations  in  his  head,  and  he  passed  a  re>tless  night.  The 
3  B 
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next  morning  the  pulse  was  100,  and  rather  full,  and  he  seemed 
drowsy.  In  the  afternoon  he  became  comatose,  and  in  spite  of 
treatment  he  died  about  forty  hours  after  the  administration  of 
the  chloroform.  On  inspection  twelve  hours  after  death,  there 
was  great  congestion  of  the  brain,  with  some  effusion  of  serum. 
It  is  probable  that  in  this  case  death  was  accelerated,  if  not 
caused,  by  chloroform.  (Kesteven's  Quarterly  Report  on  Toxi- 
cology, Med.-Chir.  Rev.,  April  1854,  p.  582.  Case  by  Dr.  King, 
in  Ed.  Med.  and  Surg.  Journal,  Jan.  1854.)  Another  case  of 
death  subsequent  to  apparent  recovery  has  been  reported  by  Mr. 
Lane,  Surgeon  to  the  Lock  Hospital.  (Med.  Times  and  Gaz. 
June  3,  1854,  p.  572.)  The  patient  was  a  youth,  aet.  18.  Chloro- 
form was  administered  for  the  purpose  of  preventing  pain  during 
an  operation.  About  two  drachms  were  inhaled  through  a  simple 
mouth- piece,  by  which  the  nostrils  were  left  uncovered.  After 
about  six  minutes,  insensibility  appeared  to  be  coming  on ;  the 
pulse  was  then  of  a  good  volume.  There  was  nothing  to  indicate 
impending  danger,  when,  after  a  few  more  inhalations,  the  pulse 
suddenly  failed,  became  quite  imperceptible,  and  the  countenance 
assumed  a  pale  and  leaden  hue.  The  inhalations  were  stopped, 
and  attempts  at  resuscitation  were  made.  The  pulse  returned, 
as  well  as  spontaneous  breathing,  and  the  countenance  assumed 
a  slight  flush.  In  ten  minutes  these  favourable  symptoms  ceased, 
the  countenance  became  death-like,  and  the  patient  sank  rapidly. 
On  inspection  the  next  day,  there  was  great  venous  congestion 
in  the  brain  and  lungs.  The  heart  was  slightly  enlarged,  and 
the  walls  of  the  ventricles  were  thinned.  The  blood  was  of  a 
dark  colour,  and  universally  fluid.  There  appears  to  have  been 
nothing  in  the  condition  of  this  patient  to  account  for  the  fatal 
effects  of  the  vapour.  (See  also  L'Union  Medicale,  Sept.  3,  1857, 
No.  106.) 

Numerous  fatal  cases  from  the  effects  of  chloroform  vapour 
have  been  reported  in  various  medical  pei'iodicals.  The  symp- 
toms and  appearances  have  varied  but  little  from  those  above 
described.  As  it  would  be  impossible  within  the  limits  of  this 
work  to  give  any  detailed  account  of  the  cases,  I  must  refer  the 
reader  for  additional  information  on  the  effects  produced  by  this 
powerful  agent,  to  the  accurate  reports  of  a  few  selected  cases. 
(See  Med.  Times  and  Gazette,  Oct.  9,  1852,  p.  361;  April  9, 
1853,  p.  369  ;  August  13,  1853,  p.  173  ;  Oct.  15,  1853,  p.  407  ; 
Oct.  22,  1853,  p.  422  ;  Oct.  29,  1853,  p.  461;  Nov.  26,  1853, 
p.  562;  Lancet,  June  4,  1853,  p.  523;  Oct.  29,  1853,  p.  410  ; 
Edin.  Monthly  Jour.  April  1850,  p.  377;  1855-6,  i.  p.  524.  See 
also  communications  by  Dr.  Snow,  to  the  London  Journal  of 
Medicine,  April,  May,  and  June  1852;  and  Association  Med. 
Jour.  Feb.  11,  1853,  p.  131.)  These  cases  are  well  calculated 
to  show  that  even  in  the  hands  of  experienced  persons,  and  when 
all  reasonable  precautions  are  taken,  chloroform  vapour  may  in 
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a  sudden  and  unexpected  manner  exert  a  fatal  influence  by  sus- 
pending (paralysing  ?)  the  action  of  the  heart,  or  disturbing  the 
functions  of  the  brain  and  lungs.  According  to  Dr.  Snow,  the 
recorded  cases  of  death  from  the  inhalation  of  the  vapour,  up  to 
1353,  amounted  to  thirty-seven.  (Med.  Times  and  Gazette, 
Dec.  24,  1853,  p.  665.)  But  he  has  since  recorded  the  deaths 
of  thirteen.  Fatal  cases  still  occasionally  present  themselves  in 
spite  of  every  precaution,  and  there  are  probably  some  the 
details  of  which  do  not  come  before  the  public  or  profession. 
The  result  of  experience  is,  that  in  certain  morbid  conditions  of 
the  heart  and  brain  the  inhalation  of  this  vapour  even  in  ordinary 
doses  is  likely  to  prove  fatal ;  and  we  further  learn,  from  the 
examination  of  the  fatal  cases,  that  the  morbid  states  of  these 
organs  which  thus  render  the  use  of  chloroform  vapour  dangerous, 
are  not  always  ascertainable  during  life.  In  consequence  of  the 
effects  of  this  vapour  in  rendering  persons  insensible  and  in- 
capable of  offering  resistance  in  assaults  with  intent  to  commit 
rape  and  other  felonies,  the  using  of  it  for  such  a  purpose  has 
been  made  a  felony  by  Act  of  Parliament  (14  and  15  Vict.  ch.  19, 
s.  3). 

A  mixture  of  four  parts  of  ether  to  one  part  of  chloroform  has 
been  much  used  in  the  United  States  as  a  substitute  for  these 
liquids.  One  drachm  of  this  mixture  administered  with  due 
precaution  (in  vapour),  caused  death  in  a  few  minutes.  (Med. 
Times  and  Gaz.,  Aug.  22,  1857,  p.  198.) 

Liquid  chloroform.  —  This  liquid,  when  taken  in  a  large  dose, 
appears  to  affect  the  system  like  alcohol :  but  as  a  liquid  it  cannot 
be  regarded  as  an  active  poison.  I  have  elsewhere  recorded  a 
case  communicated  to  me  by  Mr.  Jackson,  of  Sheffield,  in  which 
a  man  swallowed  four  ounces  of  chloroform.  He  was  able  to 
walk  for  a  considerable  distance  after  taking  this  dose,  but  he 
subsequently  fell  into  a  state  of  coma— the  pupils  were  dilated, 
the  breathing  stertorous,  the  skin  cold,  the  pulse  imperceptible, 
and  there  were  general  convulsions.  He  recovered  in  five  days. 
(Med.  Gaz.  vol.  xlvii.  p.  675.)  A  private  in  a  cavalry  regiment 
in  the  United  States  swallowed  nearly  two  ounces  of  chloro- 
form- He  was  seen  ten  or  fifteen  minutes  aftervyards;  he  had 
already  vomited,  and  was  found  insensible,  with  stertorous 
breathing,  and  a  pulse  of  about  60.  The  stomach-pump  was 
employed,  and  some  spirits  of  ammonia  injected.  The  pulse 
became  more  feeble  ;  the  breathing  slower,  and  the  pupils  were 
insensible  to  light.  The  surface  became  cold,  and  for  a  time  he 
continued  to  get  worse,  the  face  becoming  purple,  while  the  pulse 
was  intermittent,  and  hardly  discernible.  Two  hours  and  a  half 
after  taking  the  poison,  however,  a  gradual  improvement  com- 
menced, but  sensibility  did  not  return  until  four  hours  later.  For 
several  days  he  continued  to  suffer  from  great  irritability  of  the 
stomach,  and  eventually  he  had  an  attack  of  jaundice.  (Amer. 
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Journ.  Med.  Science,  Oct.  p  367;  Med.  Times  and  Gazette,  Nov.  j  , 
28,  1857,  p.  558.)  In  two  cases,  alarming  symptoms  have  been 
produced  by  much  smaller  doses,  and  one  of  these  proved  fatal.  In 
March  1857,  a  lady  swallowed  half  an  ounce  of  pure  chloroform. 
In  five  minutes  she  was  quite  insensible,  generally  convulsed,  the 
jaws  clenched,  the  face  slightly  flushed,  the  pulse  full  and  rather 
oppressed,  and  she  foamed  at  the  mouth.  She  vomited,  and  in 
twenty  minutes  the  convulsions  had  left  her ;  soon  afterwards, 
she  had  a  relapse,  and  did  not  recover  for  twenty-four  hours. 
(Med.  Times  and  Gaz.  Dec.  12,  1857,  p.  615.)  The  symptoms 
in  this  case  appear  to  have  been  mixed  with  those  of  hysteria  and 
epilepsy.  The  following  case  communicated  to  me  by  Mr. 
Thursefield,  of  Brosely,  in  March  1854,  appears  to  be  a  clear 
case  of  poisoning  by  liquid  chloroform.  A  boy,  set.  4,  was 
brought  to  him  by  his  father  in  a  state  of  total  insensibility.  It 
appears  that  he  had  swallowed  a  drachm  of  chloroform,  and  soon 
afterwards  laid  his  head  on  his  mother's  lap  and  lost  all  con- 
sciousness. Mr.  Thursefield  saw  him  about  twenty  minutes  after- 
wards. He  was  then  insensible,  cold,  and  pulseless.  Mustard 
plasters  were  applied  to  the  legs;  they  acted  well,  but  produced 
no  impression  on  the  sensibility.  His  breathing  varied ;  it  was 
sometimes  natural,  at  other  times  stertorous.  He  became  warmer, 
his  pulse  full  and  regular;  and  he  continued  three  hours  in  this 
state,  when  he  died  quite  calmly  without  a  struggle,  in  spite  of 
every  effort  made  for  his  recovery. 

Fatal  dose.  Period  of  death. —  In  some  cases  death  has  taken 
place  within  two  minutes  from  the  commencement  of  inhalation. 
In  one  instance  in  which  only  thirty  drops  had  been  inhaled  in 
vapour,  the  patient  died  in  one  minute,  and  in  another  so  small 
a  quantity  as  fifteen  or  twenty  drops  proved  speedily  fatal. 
(Table  of  fatal  cases  by  Dr.  Warren,  U.  S.  p.  23.)  Chloroform, 
therefore,  operating  through  the  lungs,  has  destroyed  life  more 
rapidly,  and  in  a  smaller  dose,  than  any  other  poison  known.  Its 
fatal  effects  are  sometimes  suddenly  produced  after  the  with- 
drawal of  the  vapour.  In  one  case  witnessed  by  a  friend,  the 
heart  suddenly  ceased  to  beat  four  minutes  after  the  vapour  had 
been  withdrawn.  The  digital  arteries  which  had  been  divided 
in  the  operation,  suddenly  ceased  to  bleed.  The  man  was  dead. 
The  smallest  dose  which  has  proved  fatal  in  the  liquid  state,  was 
in  the  case  of  the  boy  (supra),  who  died  in  three  hours.  A 
medicinal  dose  of  liquid  chloroform  varies  from  five  to  twenty 
minims  or  more,  and  the  quantity  in  the  form  of  vapour  varies  in 
an  adult  from  one  to  four  drachms,  and  even  more,  according  to 
the  effects  produced ;  the  state  of  health  and  other  circumstances. 
In  some  cases  a  large  quantity  is  borne  with  impunity.  Mr. 
Garner  states  that  a  lady  breathed  in  his  presence  the  vapour  of 
more  than  an  ounce  and  a  half,  and  he  ascertained  that  she  had 
used  for  the  relief  of  pain,  as  much  as  sixty-two  ounces  of  liquid 
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chloroform  in  vapour  in  twelve  days  !  (Med.  Times  and  Gazette, 
Nov.  22, 1856,  p.  523.)  In  certain  forms  of  disease  (tetanus),  large 
doses  may  be  borne.  In  a  case  at  Guy's  Hospital,  more  than  a 
pint  of  chloroform  was  used  in  twenty-four  hours.  There  is  no 
doubt  that  the  vapour  is  rapidly  eliminated  by  the  lungs,  and 
unless  the  blood  be  overcharged  at  any  one  time,  there  appears  to 
be  no  danger  from  these  large  doses.  An  instance  of  the  remark- 
able uncertainty  in  the  effects  of  chloroform  vapour  is  furnished 
by  a  case  which  occurred  to  Dr.  Roberts  of  Edinburgh.  A  lady, 
aet.  36,  who  had  frequently  before  taken  chloroform  without 
injury,  insisted  upon  having  it  administered  to  her  previous  to  the 
extraction  of  a  tooth.  A  quantity  of  pure  chloroform,  equal  to 
about  one  drachm  and  a  half  was  poured  from  a  bottle,  she  made 
about  nine  or  ten  inspirations  of  the  vapour,  and  when  in  the 
act  of  asking  for  more  chloroform,  she  suddenly  gave  a  convul- 
sive start,  made  a  stertorous  inspiration,  and  with  eyes  and 
mouth  open,  sank  to  the  floor.  Every  effort  was  made  to  restore 
her  but  without  effect.  The  principal  appearances  met  with 
after  death,  were  congestion  of  the  capillaries  of  the  abdomen, 
the  heart  was  small  and  its  muscular  substance  thin,  the  right 
cavities  were  gorged  with  dark  blood,  the  lungs  were  congested 
posteriorly,  and  the  vessels  of  the  brain  were  also  congested. 
(Ed.  Med.  Jour.  Dec.  1855,  p.  524.) 

Treatment.—  As  death  frequently  takes  place  suddenly  from  a 
suspension  of  the  action  of  the  heart  (syncope),  the  treatment  to 
be  pursued  after  the  withdrawal  of  the  chloroform  vapour,  con- 
sists in  a  free  exposure  of  the  face  to  a  current  of  air,  cold  affu- 
sion, compression  of  the  chest,  and  the  maintenance  of  respiration 
by  artificial  means.  The  employment  of  stimuli,  externally  or 
internally,  can  be  of  little  benefit,  as  sensibility  is  paralysed  by 
the  poison.  There  can  be  no  antidote  to  a  poison  which  is 
diffused  through  the  whole  of  the  blood.  The  only  source  of 
elimination  is  through  the  lungs;  hence,  as  in  poisoning  by  ether 
vapour,  the  only  chance  of  restoration  is  in  maintaining  the  act 
of  breathing.  The  respiration  of  oxygen  is  not  likely  to  be  of 
practical  benefit.  The  patient  will  either  have  recovered  or  died 
before  this  can  be  used.  In  cases  of  an  asphyxial  kind,  in  which 
the  heart  continues  to  beat  after  respiration  has  ceased,  there  is 
great  hope  of  recovery  by  resorting  to  artificial  respiration,  by  the 
prone  and  rotation  treatment  recommended  by  the  late  Dr.  Hall. 
(Med.  Times  and  Gaz.  April  7,  1858,  p.  416  ;  also  June  26,  p. 
662.)  In  poisoning  by  liquid  chloroform,  the  stomach  pump 
should  be  employed. 

Analysis.  —  Chloroform  is  a  heavy  colourless  liquid  (sp.  gr. 
1-484),  neutral  in  its  reaction,  sinking  in  water  in  rounded 
globules,  and  only  to  a  slight  extent  dissolving  m  that  liquid. 
It  has  a  fragrant  odour  like  that  of  apples  ;  it  is  dissolved  by 
alcohol  and  ether.  It  is  very  volatile,  but  not  combustible.  Like 
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alcohol  it  dissolves  camphor.  Nitric  and  sulphuric  acids  produce 
no  change  in  it.  It  boils  at  140°,  and  evolves  a  vapour  which 
at  a  red  heat  is  resolved  into  chlorine  and  hydrochloric  acid.  On 
this  effect  a  process  has  been  suggested  for  separating  it  from  the 
blood  and  tissues  when  it  has  proved  fatal  in  the  form  of  vapour. 
The  liquid  or  solid  supposed  to  contain  chloroform,  is  placed  in 
a  Florence  flask,  to  the  neck  of  which  is  fitted  a  cork,  perforated 
to  admit  a  German  glass  tube  of  about  one  quarter  of  an  inch  in 
diameter,  and  from  one  to  two  feet  long.  The  flask  is  heated  by 
a  water-bath.  By  wrapping  wet  filtering  paper  round  the  por- 
tion of  this  tube  near  the  flask,  the  vapour  may  be  condensed, 
and  the  chloroform  collected  as  a  liquid.  To  test  the  decomposed 
vapour,  a  piece  of  paper  wetted  with  a  solution  of  starch  and 
iodide  of  potassium  is  introduced  into  a  cool  part  of  the  tube,  or 
exposed  at  the  open  end,  and  a  portion  of  the  tube  between  this 
point  and  the  flask  is  then  strongly  heated  by  a  spirit  lamp.  If 
chloroform  be  present  chlorine  is  evolved,  and  the  paper  is  rendered 
blue.  If  the  chlorine  comes  over  in  large  quantity,  the  blue  colour 
is  produced  and  rapidly  destroyed.  If  the  starch  paper  should  be 
placed  in  a  warm  part  of  the  tube  or  receive  the  heated  vapour,  the 
colour  will  not  appear,  so  that  the  operation  requires  care.  The 
decomposed  vapour  received  on  litmus  paper  will  first  redden 
and  then  discharge  the  colour.  It  will  also  produce  a  white  pre- 
cipitate, with  a  solution  of  nitrate  of  silver  (from  chlorine,  and 
hydrochloric  acid  evolved).  In  order  to  guard  against  any  fallacy 
from  the  escape  of  acid  vapours  by  distillation,  the  liquid  should 
be  previously  neutralised  by  potash.  The  late  Dr.  Snow  and 
myself  examined  by  this  process  the  blood  of  a  boy,  who  had 
died  in  Guy's  Hospital  from  the  effects  of  chloroform  vapour, 
but  without  detecting  any  trace  of  this  substance.  There  was 
no  odour  in  the  blood,  and  the  result  was  negative.  In  Dr. 
Jamieson's  case  (ante  p.  737),  the  blood  did  not  smell  of  chloro- 
form, but  the  bloody  fluids  yielded  on  distillation  a  small  quan- 
tity of  a  volatile  liquid,  which  had  a  strong  chloroform  smell. 

As  chloroform  is  much  more  volatile  than  ether,  and  its  odour 
is  not  so  pungent,  it  is  not  so  easily  detected  in  the  dead  body  by 
the  smell.  The  body  should  be  inspected  as  soon  as  possible,  and 
any  solids  or  liquids  intended  for  examination  should  be  placed 
in  well  closed  glass  vessels.  When  chloroform  has  been  taken 
as  a  liquid,  it  may  be  separated  from  the  contents  of  the  stomach 
by  a  water- bath  distillation  at  120°.  Any  water  that  may  come 
over  with  it,  may  be  separated  by  redistillation  with  chloride  of 
calcium.  It  may  be  known  by  the  properties  described  above, 
also  by  administering  the  vapour  to  a  small  animal. 

AMYLENE. 

The  vapour  of  this  anaesthetic  agent  was  introduced  by  the 
late  Dr.  Snow  as  a  substitute  for  the  vapour  of  chloroform.  It 
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has  been  found  to  produce  a  loss  of  sensibility  without  causing 
complete  coma  or  stupor.  Its  use  has  already  led  to  at  least  two 
deaths ;  and  on  the  whole,  it  does  not  appear  to  be  so  safe  an 
agent  as  chloroform  vapour  for  surgical  purposes.  The  only 
appearance  met  with  was  in  one  case  an  emphysematous  state 
of  the  lungs  or  excessive  dilatation  of  the  air-cells  (Med.  Times 
and  Gazette,  April  4  and  18,  1857,  pp.  332,  381)  ;  and  in  the 
other,  a  distension  of  the  right  cavities  of  the  heart  with  dark 
fluid  blood.  There  was  no  congestion  of  the  brain,  and  no 
smell  of  amylene  perceptible  in  the  body.  (Med.  Times  and 
Gazette,  Aug.  8,  1857,  p.  133.) 

CAMPHOR. 

There  is  only  one  instance  recorded  in  which  camphor  has 
proved  fatal  in  the  human  subject  :  but  it  has  on  several  occa- 
sions produced  alarming  symptoms,  and  would  probably  have 
destroyed  life,  had  it  not  been  early  removed  from  the  stomach. 
In  the  few  cases  that  have  been  observed,  its  effects  were  some- 
what different,  although  both  in  man  and  animals  they  were 
referable  to  an  impression  on  the  brain  and  nervous  system. 

Symptoms  and  appearances. — The  following  case  is  reported 
by  Mr.  Hallet,  of  Axminster.  A  woman  swallowed  in  the  morn- 
ing about  twenty  grains  of  camphor  dissolved  in  rectified  spirits 
of  wine  and  mixed  with  tincture  of  myrrh.  In  half  an  hour  she 
was  suddenly  seized  with  languor,  giddiness,  occasional  loss  of 
sight,  delirium,  numbness,  tingling  and  coldness  of  the  extremities 
so  that  she  could  hardly  walk.  The  pulse  was  quick  and  respi- 
ration difficult,  but  she  suffered  no  pain  in  any  part.  On  the 
administration  of  an  emetic,  she  vomited  a  yellowish  liquid, 
smelling  strongly  of  camphor.  In  the  evening,  the  symptoms 
were  much  diminished,  but  she  had  slight  convulsive  fits  during 
the  night.  The  next  day  she  was  convalescent ;  the  difficulty 
of  breathing,  however,  continued  more  or  less  for  several  weeks. 
This  is  the  smallest  dose  of  camphor  which  appears  to  have  been 
attended  with  serious  symptoms.  A  man,  set.  39,  swallowed 
about  thirty-five  grains  of  powdered  camphor,  prepared  for  lo- 
zenges. In  twenty  minutes,  giddiness  and  dimness  of  sight  came 
on ;  and  he  fell  from  a  chair  in  a  kind  of  epileptic  fit,  which  lasted 
about  ten  minutes.  The  limbs  were  cold,  the  pulse  was  frequent 
and  scarcely  perceptible  :  —  when  roused  he  had  scarcely  power 
to  articulate.  A  quantity  of  a  clear  liquid,  smelling  strongly  of 
camphor,  was  drawn  off  by  the  stomach-pump.  The  man  did 
not  recover  for  a  week,  suffering  chiefly  from  general  exhaustion 
and  suppression  of  urine  :  this  latter  symptom  continued  more 
or  less  for  three  months  afterwards.  There  was  no  disorder  of 
the  stomach  or  bowels.  Dr.  Christison  refers  to  a  case  in  which 
thirty  grains  of  camphor  given  in  an  injection  produced  numbness 
of  the  scalp,  and  other  nervous  symptoms.  In  two  other  instances 
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mentioned  by  him,  in  each  of  which  forty  grains  had  been  taken, 
the  symptoms  were  giddiness,  chilliness,  convulsive  fits  and  de- 
lirium. In  larger  doses,  symptoms  of  irritation  make  their  ap- 
pearance. Dr.  Siemerling  of  Stralsund,  relates  that  a  man,  set. 
69,  swallowed  120  grains  of  camphor,  in  order  to  relieve  some 
rheumatic  symptoms  under  which  he  was  labouring.  When 
seen  three  hours  afterwards,  he  resembled  a  drunken  person. 
He  complained  of  burning  heat  in  the  mouth,  throat,  and  stomach, 
—  throbbing  in  the  head,  pains  in  the  course  of  the  spine  and  a 
ringing  in  the  ears,  —  with  the  appearance  of  a  dazzling  light 
before  the  eyes :  these  symptoms  were  followed  by  convulsive 
twitchings,  and  insensibility.  In  this  state,  he  continued  for  an 
hour  and  a  half,  perspiring  profusely.  The  man  slowly  recovered ; 
but  none  of  the  camphor  appears  to  have  been  ejected  from  the 
stomach.  (Wildberg's  Jahrbuch,  1837,  3  B.  4  H.)  Three  cases 
of  poisoning  by  camphor  are  reported  by  Dr.  Schaaf,  one  of  which 
proved  fatal.  A  woman  gave  about  thirty  grains  (half  a  tea- 
spoonful)  of  powdered  camphor  to  each  of  her  three  children  as 
a  vermifuge.  Two  of  the  children  were  respectively  of  the  ages 
of  three  and  five  years,  the  third  was  an  infant  aged  eighteen 
months.  The  first  symptoms  were  paleness  of  the  face,  with  a 
fixed  and  stupid  look.  Delirium  followed,  with  a  sense  of  burn- 
ing in  the  throat,  and  great  thirst.  Vomiting,  purging,  and 
convulsions  supervened,  and  in  one  child  the  convulsions  were 
most  violent.  The  two  elder  children,  after  suffering  thus  for 
three  hours,  fell  into  a  comatose  sleep,  and  on  awaking  the  symp- 
toms passed  off.  The  infant  died  in  seven  hours,  not  having 
manifested  any  return  of  consciousness  from  the  first  occurrence 
of  convulsions.  (Med.  Gaz.  xlvii.  p.  219.)  In  this  Journal  the 
dose  is  erroneously  stated  to  be  180  grains.  For  a  report  of  the 
case  see  Journal  de  Chimie  Medicale,  1 850,  p.  507 .  The  severity 
of  the  symptoms  is  fully  explained  by  the  large  quantity  ad- 
ministered and  the  age  of  the  children.  In  a  dose  of  one  drachm 
given  in  a  clyster,  camphor  produced  alarming  symptoms.  (Med. 
Gaz.  xlviii.  552.)  In  a  case  reported  in  the  'Medical  Gazette, 
(vol.  xi.  772,)  120  grains  were  taken  by  a  physician,  and  all 
that  he  experienced  was,  lightness  in  the  head  with  great  exhila- 
ration. There  was  no  derangement  of  the  stomach  or  bowels. 
He  slept  profoundly  for  some  hours,  and  awoke  very  weak  and 
exhausted.  He  also  perspired  greatly  during  his  sleep.  It  is 
difficult  to  draw  any  conclusion  from  this  case,  as  the  quantity 
taken  was  conjectural ;  and  the  patient  was  not  seen  by  any 
person  while  labouring  under  the  effects  of  the  poison. 

A  case  of  poisoning  by  camphor  would  at  once  be  recognised 
by  the  odour  of  the  breath  —  a  symptom  which  would  attract  the 
attention  of  a  non-professional  person.  A  woman  took  by  mistake 
half  an  ounce  of  camphor  dissolved  in  olive  oil.  She  did  not 
discover  her  error  until  a  fellow  servant  detected  the  odour  cf 


POISONING  BY  CAMPHOR.  ANALYSIS. 


745 


camphor  in  her  breath.  In  about  two  hours  and  a  half  she  was 
seen  by  a  medical  man.  She  was  then  delirious  but  gave  rational 
answers  Avhen  spoken  to.  She  suffered  no  pain,  but  there  was  a 
feeling  of  giddiness  :  her  face  was  pale,  the  pupils  dilated,  the 
countenance  anxious,  the  hands  and  feet  cold,  the  pulse  120  and 
feeble.  Emetics  were  given  and  in  the  evening  the  woman  had 
recovered.  (Med.  Times,  June  10,  1848,  p.  88.)  Mr.  Hill,  a 
pupil,  communicated  to  me,  in  May  1858,  a  casein  which  a  lady 
labouring  under  insanity  attempted  suicide  by  taking  camphor. 
She  had  at  various  times  laboured  under  obscure  symptoms  with- 
out any  suspicion  of  the  cause  :  but  it  appears  that  on  one  occa- 
sion she  took  sixty  grains  of  camphor.  She  was  seized  witli 
convulsions,  frothing  at  the  mouth,  paleness  of  the  face,  and  a 
scarcely  perceptible  pulse.    In  ten  minutes  she  began  to  recover. 

M.  Kaspail  has  advocated  the  use  of  camphor  in  large  doses 
as  a  universal  remedy  for  disease.  This  rash  practice  has  been 
in  some  instances  attended  with  dangerous  effects.  A  man  who 
had  taken  in  divided  doses  about  sixteen  grains  in  twenty-four 
hours,  complained  of  a  sense  of  suffocation,  difficulty  of  breathing, 
sickness,  and  great  anxiety.  (Jour,  de  Pharmacie,  Eev.  1846, 
121.)  In  the  same  journal  three  other  cases  are  mentioned,  in 
which  alarming  effects  followed  the  injudicious  use  of  this  drug. 
The  largest  dose  of  camphor  that  has  been  taken,  was  in  a  case 
which  occurred  to  Wendt,  of  Breslau.  Eight  scruples  (1 60  grains) 
were  swallowed  by  a  drunkard,  dissolved  in  spirit.  The  symptoms 
were  giddiness,  dimness  of  sight,  delirium,  and  burning  pain  in 
the  stomach.  There  was  no  vomiting:  the  man  recovered  !  This 
case  shows,  that  camphor  cannot  be  regarded  as  an  active  poison. 
( Wibmer,  op.  cit.  iii.  212.)  In  Orfila's  experiments  on  animals, 
the  mucous  membrane  of  the  stomach  was  found  inflamed  (ii. 
493). 

Treatment.  —  The  free  use  of  emetics  and  stimulants. 

Analysis.  —  The  camphor  would  probably  be  found  in  the  state 
of  lumps,  or  dissolved  in  spirit.  No  difficulty  will  occur  in 
identifying  this  substance,  when  it  has  proved  fatal  and  is  found 
in  the  contents  of  the  stomach.  Its  presence  would  be  imme- 
diately known  by  its  powerful  and  peculiar  odour,  which  has 
been  perceived  throughout  the  whole  body  in  dogs  poisoned  by 
it.  If  it  were  diffused  in  the  form  of  lumps  or  powder,  these 
might  be  easily  separated  from  the  contents,  owing  to  the  great 
insolubility  of  this  substance.  In  general,  it  might  be  expected 
that  some  portions  would  float  to  the  surface  of  water,  in  which 
it  is  very  insoluble.  In  a  doubtful  case,  the  solid  contents  of  the 
stomach  may  be  concentrated  and  treated  with  a  large  quantity 
of  alcohol:  — the  alcoholic  liquid  filtered,  and  the  camphor  sepa- 
rated by  adding  water.  It  is  a  white  solid,-  possessing  a  well 
known  odour,  — easily  dissolved  by  alcohol,  and  again  separated 
by  water,  — entirely  volatile  without  residue,  and  burning  with  a 
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rich  yellow  smoky  flame.  Camphor  is  soluble  in  chloroform,  and 
this  liquid  may  be  used  as  a  means  of  separation  from  organic 
liquids. 


CHAPTER  41. 

TOBACCO  —  SYMPTOMS  AND  APPEARANCES  —  CHRONIC  POISONING 

—  ANALYSIS  POISONING    BY    NICOTINA  PROPERTIES  OF 

THE     ALKALOID           COCCULUS     INDICES           SYMPTOMS  AND 

EFFECTS          PICROTOXIA         DARNEL     SEEDS  POISONING  OF 

BREAD    AND    BEER  —  POISONOCS    MUSHROOMS  HENBANE  — 

SYMPTOMS     AND     APPEARANCES           HYOSCYAMIA    LETTUCE 

OPIUM  —  WOODY  NIGHTSHADE. 

TOBACCO. 

Symptoms.  —  The  leaves  of  the  Xicotiana  Tabacum,  variously 
prepared,  either  as  tobacco  or  snuff,  exert  a  powerful  action  on 
the  body,  although  fatal  cases  of  poisoning  by  tobacco  are  by  no 
means  common.  The  effects  which  this  substance  produces, 
when  taken  in  a  large  dose,  either  in  the  form  of  powder  or  in- 
fusion, are  well-marked.  The  symptoms  are  faintness,  nausea, 
vomiting,  giddiness,  delirium,  loss  of  power  in  the  limbs,  general 
relaxation  of  the  muscular  system,  trembling,  complete  pros- 
tration of  strength,  coldness  of  the  surface  with  cold  clammy  per- 
spiration, convulsive  movements,  paralysis,  and  death.  In  some 
cases  there  is  purging,  with  violent  pain  in  the  abdomen  ;  in 
others  there  is  rather  a  sense  of  sinking  or  depression  in  the 
region  of  the  heart,  passing  into  syncope,  or  creating  a  sense  of 
impending  dissolution.  With  the  above-mentioned  symptoms 
there  is  dilatation  of  the  pupils,  dimness  of  sight,  with  confusion  of 
ideas,  a  small,  weak,  and  scarcely  perceptible  pulse,  and  difficulty 
ot  breathing.  In  Oct.  1855,  a  lunatic  sailor  swallowed  from  half 
an  ounce  to  one  ounce  of  crude  tobacco,  having,  it  is  believed,  kept 
it  for  some  time  in  his  mouth  before  he  swallowed  it.  This  was 
not  known  at  the  time  of  his  admission  into  the  asylum.  After  he 
had  been  placed  in  a  warm  bath  he  suddenly  became  insensible 
and  motionless,  the  whole  of  the  muscles  were  relaxed,  the  only 
indications  of  life  being  a  feeble  respiration,  and  a  pulse  scarcely 
perceptible.  The  pupils  of  the  eyes  were  strongly  contracted. 
In  half  an  hour  violent  convulsions  of  a  tetanic  kind  affected  the 
limbs.  There  was  profuse  purging  and  in  the  fluid  evacuations 
some  shreds  of  tobacco  were  found.  This  led  to  the  knowledge 
that  the  patient  had  probably  swallowed  the  poison.  The 
stomach  pump  was  used  with  slight  amendment,  —  the  pupils 
became  dilated  :  the  symptoms  however  returned :  there  was 
vomiting  as  well  as  purging  of  mucus  and  blood  with  loud  cries. 
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The  convulsions  recurred  with  brief  remissions,  the  limbs  bein<* 
at  intervals  rigidly  flexed  upon  the  body :  there  was  grinding  or 
the  teeth.  The  pulse  was  feeble  and  rapid— scarcely  perceptible  : 
the  action  of  the  heart  was  very  irregular.  The  pupils  were 
again  contracted  and  insensible  to  light.  These  symptoms  con- 
tinued until  the  patient  died  in  a  fatal  syncope  about  seven  hour* 
after  his  admission.  (Ed.  Med.  Jour"  1855-6,  i.  p.  643.)  For 
three  cases  of  poisoning  by  tobacco  in  which  the  persons  recovered, 
see  Reil,  Jour,  fur  Toxicol.  1857,  2  H  p.  568. 

Tobacco  acts  locally  as  a  poison :  thus,  when  applied  to 
wounded,  abraded,  or  diseased  surfaces,  in  the  form  of  powder, 
juice,  or  as  a  decoction  of  the  leaves,  it  may  occasion  the  most 
alarming  symptoms,  and  even  death.  (Orfila,  ii.404;  also  Pereira, 
Mat.  Med.  vol.  ii.  pt.  i.  p.  579.)  This  fact  is  of  importance,  as 
some  quack-remedies  for  skin-diseases  are  composed  of  tobacco. 

Appearances.  —  There  have  been  but  few  instances  in  which 
the  bodies  of  persons,  poisoned  by  tobacco,  have  been  inspected. 
In  a  case  reported  by  Mr,  Eade,  a  girl,  set.  18,  injected  as 
a  clyster  a  decoction  made  by  boiling  three  drachms  of  common 
shag  tobacco  in  a  pint  of  water.  In  half  an  hour  she  complained 
of  faintness  and  feeling  sick,  and  in  another  half  hour  she  be- 
came quite  collapsed,  with  cold  sweats  ;  she  vomited,  was  slightly- 
convulsed,  and  died  in  an  hour  and  a  half  from  the  time  at  which 
she  injected  the  clyster.  On  inspection,  the  heart  was  found 
very  flaccid  ;  there  were  three  drachms  of  black  fluid  blood  in 
the  ventricles.  The  stomach  contained  food,  but  had  no  un- 
usual appearance.  The  intestines  presented  no  trace  of  inflam- 
mation or  redness  in  any  part,  and  there  was  no  smell  of  tobacco 
(thirty-six  hours  after  death)  either  in  the  intestines  or  in  any  part 
of  the  body.  The  head  was  not  examined.  (Med.  Gaz.  xliv. 
p.  823.)  In  the  body  of  the  lunatic  whose  case  has  been  described 
(supra),  the  following  appearances  were  met  with  40  hours  after 
death.  Cadaveric  rigidity  was  very  strongly  developed.  There 
was  some  congestion  of  the  substance  of  the  brain  and  the  upper 
part  of  the  spinal  marrow  (pons  Varolii  and  medulla  oblongata) 
The  lungs  presented  no  unusual  appearance.  The  heart  was 
empty,  small,  and  contracted.  In  the  abdomen  the  liver  and 
kidneys  were  much  congested.  The  mucous  coat  of  the  stomach 
presented  several  red  patches.  The  intestines  were  contracted 
throughout  and  contained  no  fsecal  matter.  The  mucous  mem- 
brane was  of  a  red  colour,  partially  abraded,  and  full;  the 
intestines  contained  a  mucous  fluid  tinged  with  blood.  The 
mesenteric  veins  were  distended  with  dark  fluid  blood.  The 
bladder  was  contracted  and  emptv.  The  blood  was  everywhere 
dark  and  liquid.  (Ed.  Med.  Jour.  1855-6,  i.  p.  643.)  Or.  la 
found  on  examining  the  body  of  a  dog  killed  by  this  substance, 
that  the  mucous  membrane  of  the  stomach  was  strongly  reddened 
throughout. 
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Fatal  dose.  — Dr.  M'Gregor  has  seen  some  of  the  most  severe 
symptoms  follow  the  administration  of  an  injection  which  con- 
tained only  half  a  drachm  of  tobacco  in  the  form  of  decoction. 
(Lancet,  Aug.  30,  1845,  240.)  Dr.  Paris  witnessed  a  case,  that 
proved  rapidly  fatal,  in  which  a  decoction  of  tobacco  had  been 
used  as  an  injection  in  the  attempted  reduction  of  strangulated 
hernia  (Med.  Jur.  ii.  418);  and  several  instances  of  a  similar 
kind  are  recorded  by  other  writers.  Dr.  Pereira  considers  that 
it  would  not  be  safe  to  use  more  than  fifteen  or  twenty  grains 
under  these  circumstances,  and  he  quotes  an  instance  from  Dr. 
Copland,  in  which  death  was  caused  by  an  infusion  of  thirty 
grains.  (Mat.  Med.  vol.  ii.  pt.  i.  p.  579. )  The  fatal  effects  of 
tobacco  may  follow  very  speedily  on  its  administration.  Death 
has  been  known  to  take  place  in  so  short  a  period  as  three- 
quarters  of  an  hour ;  and  a  case  which  occurred  to  M.  Tavignot 
is  reported  to  have  terminated  fatally  in  eighteen  minutes.  (Brit, 
and  For.  Med.  Rev.  No.  xxiv.  562.) 

Tobacco  is  rarely  administered  medicinally  in  substance.  In 
a  dose  of  five  or  six  grains,  Snuff  acts  as  a  powerful  emetic,  and 
in  larger  doses  it  produces  symptoms  of  poisoning.  It  is  a 
remarkable  instance  of  the  effect  of  habit,  that  the  quantity  thrust 
into  the  nostrils,  as  a  sort  of  morbid  luxury,  does  not  appear  to 
produce  any  directly  noxious  effects  on  the  system.  The  diurnal 
allowance  of  many  snuff-takers,  introduced  into  the  rectum  in 
powder,  would  most  probably  give  rise  to  serious  symptoms,  in 
one  whose  system  was  not  habituated  to  the  use  of  tobacco. 
The  same  may  be  observed  of  the  practice  of  chewing  and 
of  smoking  tobacco  :  in  the  latter  case,  the  volatile  oil  of  tobacco, 
as  well  as  nicotina,  are  brought  into  immediate  contact  with  the 
mucous  membrane,  producing  faintness,  giddiness,  and  sick- 
ness, in  those  not  accustomed  to  the  practice.  In  two  in- 
stances, in  which  a  large  quantity  of  tobacco  was  consumed  by 
smoking,  death  was  the  result.  This  involves  a  question  as  to 
the  chronic  form  of  poisoning  by  tobacco.  Drs.  Prout,  Laycock, 
and  Wright,  consider  that  habitual  smoking  is  injurious  to 
health,  because  it  is  liable  to  disorder  the  digestive  functions. 
This  is  denied  by  others,  on  account  of  the  difficulty  of  show- 
ing that  the  health  of  inveterate  smokers  is  damaged  by  the 
habit,  or  that  their  lives  are  shortened  by  it.  Dr.  Prout's 
view  appears  to  me,  notwithstanding,  quite  reasonable.  A 
poisonous  substance  like  tobacco,  whether  in  powder,  juice,  or 
vapour,  cannot  be  brought  in  contact  with  an  absorbing  surface 
like  mucous  membrane,  without  in  many  cases  producing  dis- 
order of  the  system,  which  the  consumer  is  probably  quite  ready 
to  attribute  to  any  other  cause  than  that  which  would  render  it 
necessary  for  him  to  deprive  himself  of  what  he  considers  not 
merely  a  luxury,  but  an  article  actually  necessary  to  his  ex- 
istence.   The  argument  that  cases  cannot  be  adduced  to  show 
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direct  injury  to  health,  proves  too  much,  for  the  same  difficulty 
exists  in  respect  to  the  habit  of  opium-eating.  (On  this  subject 
see  Med.  Gaz.  xxxviii.  590,  and  Lancet,  Aug.  1845,  240.)  A 
controversy  of  still  more  recent  date  in  reference  to  the  effects 
of  smoking  has  taken  place  in  the  medical  journals  but  nothing 
new  has  been  elicited.  It  appears  highly  probable  that  in  some 
instances  nervous  affections  proceed  from  the  inordinate  use  of 
tobacco  in  smoking.    (Chemist,  Jan.  1856,  p.  246.) 

Some  doubt  has  existed  whether  the  vapour  of  this  substance, 
in  tobacco-manufactories,  is  or  is  not  injurious  to  the  health  of 
the  workmen  employed.  M.  Parent-Duchatelet  considered  that, 
after  a  time,  it  had  no  influence  on  health.  The  more  recent  re- 
searches of  M.  Melier  have,  however,  led  to  the  conclusion,  that 
the  vapours  long  respired  are  injurious.  The  primary  effects 
are  headache,  nausea,  languor,  loss  of  appetite,  and  sleep ;  the 
secondary  effects  are  manifested  by  a  general  disturbance  of 
health.  He  attributes  these  symptoms  to  the  nicotina  which  is 
volatilized.    (Gaz.  Med.  Mai  3,  1845.) 

Poisoning  by  tobacco  has  not  often  given  rise  to  medico-legal 
discussion.  This  is  the  more  remarkable,  as  it  is  an  easily 
accessible  poison,  and  the  possession  of  it  would  not,  as  in  the 
case  of  other  substances,  excite  surprise  or  suspicion.  In  June 
1854  a  man  was  charged  with  the  death  of  an  infant  set.  10 
weeks  by  poisoning  it  with  tobacco.  He  placed  a  quantity  of 
tobacco  in  the  mouth  of  the  infant,  with  the  view,  as  he  stated; 
of  making  it  sleep.  The  infant  was  completely  narcotized  and 
died  on  the  second  day.  It  is  probably  more  extensively  used 
to  aid  the  purposes  of  robbers  than  is  commonly  believed  ;  and 
there  is  reason  to  suppose  that  porter  and  other  liquors  sold  in 
brothels,  are  sometimes  drugged  either  with  tobacco  or  with 
snuff  prepared  from  it.  Scotch  snuff  is  said  to  be  used  for  this 
purpose.  Dr.  Ogston  communicated  a  case  of  this  kind  to  Dr. 
Christison  (Op.  cit.  850),  in  which  tobacco  was  administered  to 
a  man  in  whisky,  and  he  soon  afterwards  died  in  a  state  of  in- 
sensibility, without  being  able  to  give  any  account  of  the  circum- 
stances. Dr.  Ogston  detected  nicotina  in  the  contents  of  the 
stomach.  An  investigation  took  place  in  this  metropolis,  in  the 
autumn  of  1847,  in  which  a  man  was  charged  with  attempting  to 
poison  his  wife,  by  administering  to  her  snuff  in  ale.  The  woman's 
life  was  saved  by  the  speedy  use  of  the  stomach-pump.  The 
case  was  dismissed,  as  there  was  a  want  of  clear  proof  of  criminal 
intention.  A  question  here  arose  as  to  what  quantity  of  tobacco 
would  destroy  life.  The  medical  witness  is  reported  to  have 
said,  that  a  quarter  of  an  ounce  infused  in  a  pint  of  liquid,  would 
be  sufficient  to  destroy  three  persons.  This  is  no  doubt  true. 
Thirty  grains  have  proved  fatal,  and  twenty  grains  might  even 
kill  an  adult.  Manv  kinds  of  snuffs  are,  however,  extensively 
adultcrated  with  various  powders  ;  some  contain  lime,  and  even 
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red  lead  :  hence  they  are  not  to  be  regarded  as  consisting  of  pure 
tobacco. 

Analysis.  —  Tobacco  may  be  found  in  substance  in  an  organic 
liquid,  or  in  the  stomach :  it  may  then  be  recognized  by  its 
odour,  as  well  as  by  physical  and  botanical  properties.  Its 
poisonous  effects  are  due  to  the  presence  of  a  peculiar  volatile 
alkaloid,  which,  like  conia,  is  liquid.  It  is  called  Nicotina, 
and,  according  to  Dumas,  it  forms  less  than  the  1- 1000th  part 
of  tobacco.  The  late  Dr.  Pereira  assigned  a  much  larger  pro- 
portion. According  to  him  1000  parts  of  Cuban  tobacco  yield 
8-64  of  nicotina,  of  Virginian,  10,  and  of  smoking  tobacco,  3-86. 
(Mat.  Med.  vol.  ii.  pt.  i,  p.  574.) 

Nicotina.  —  This  is  the  poisonous  alkaloid  of  tobacco.  It  is  a 
deadly  poison,  like  prussic  acid,  destroying  life  in  small  doses 
and  with  great  rapidity.  It  also  resembles  prussic  acid  in  the 
fact  that  it  is  a  compound  of  carbon,  nitrogen,  and  hydrogen, 
and  it  contains  no  oxygen.  I  found  that  a  rabbit  was  killed  by 
a  single  drop  in  three  minutes  and  a  half.  In  fifteen  seconds 
the  animal  lost  all  power  of  standing,  was  violently  convulsed  in 
its  fore  and  hind  legs,  and  its  back  was  arched  convulsively 
(opisthotonos).  A  frothy  alkaline  mucus  escaped  from  its 
mouth  having  the  odour  of  nicotina  (Guy's  Hospl.  Reports,  Oct. 
1858,  p.  355).  A  case  of  poisoning  by  this  alkaloid  occurred  in 
Belgium  in  1851,  and  was  the  subject  of  a  trial  for  murder.  (Ann. 
d'Hyg.  1851,  ii.  p.  167  and  147.)  The  Count  and  Countess 
Bocarme  were  charged  with  the  murder  of  the  Countess's  brother, 
a  M.  Fougnies,  by  administering  to  him  nicotina  while  he  was 
dining  with  them  at  the  Chateau  of  Bitremont.  The  poison  was 
forcibly  administered.  The  deceased  did  not  survive  more  than 
five  minutes,  and  was  not  seen  living  by  any  of  the  attendants. 
The  possession  of  the  poison,  as  well  as  the  moral  evidence,  fixed 
the  crime  on  the  Count,  and  he  was  condemned  and  executed. 
The  appearances  after  death  were  to  a  great  extent  altered  or 
destroyed  by  the  pouring  of  some  strong  acid  (acetic)  into  the 
mouth  and  over  the  body  of  the  deceased,  in  order  to  conceal  or 
remove  the  odour  of  nicotina.  M.  Stas  detected  the  poison  in 
small  quantity  in  the  tongue,  throat,  stomach,  liver,  and  lungs 
of  the  deceased,  as  well  as  in  a  wooden  plank  of  the  floor  near  to 
which  he  was  sitting.  A  second  case  of  poisoning  by  this 
alkaloid,  and  the  only  case  recorded  in  this  country,  occurred  in 
London  as  an  act  of  suicide  in  June  1858.  A  gentleman  swal- 
lowed a  quantity  of  nicotina  from  a  bottle,  and  almost  imme- 
diately afterwards  was  seen  in  the  act  of  falling  to  the  floor. 
He  was  carried  to  an  adjoining  room,  but  before  this  could  be 
reached,  he  was  dead.  The  symptoms  noticed  were  that  de- 
ceased stared  wildly:  there  were  no  convulsions,  and  he  died 
quietly,  heaving  a  deep  sigh  in  expiring.  In  producing  these 
effects  nicotina  resembles  prussic  acid.    The  quantity  of  ni- 
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cotina  taken,  could  not  be  determined.  The  deceased  appears 
to. have  been  rendered  immediately  insensible,  and  to  have 
died  in  from  three  to  live  minutes,  after  having  taken  the 
poison.  The  appearances  observed  were  a  general  relaxation 
of  the  muscles,  prominent  and  staring  eyes,  bloated  features, 
great  fulness,  with  lividity  about  the  neck.  There  was  no 
odour  resembling  nicotina  or  tobacco  perceptible  about  the 
body.  When  examined  between  two  and  three  days  after 
death,  putrefaction  had  occurred  especially  in  the  course  of 
the  veins.  The  swelling  of  the  neck  was  found  to  arise  from  an 
effusion  of  dark  liquid  blood.  The  scalp,  as  well  as  the  mem- 
branes of  the  brain  were  filled  with  dark  coloured  blood.  The 
lungs  were  engorged  and  of  a  dark  purple  colour.  The  cavit  ies 
of  the  heart  were  empty,  with  the  exception  of  the  left  auricle, 
which  contained  two  drachms  of  dark  coloured  blood.  The 
stomach  contained  a  chocolate  coloured  fluid  (reserved  for 
analysis)  :  the  mucous  membrane  was  of  a  dark  crimson  red 
colour  from  the  most  intense  congestion.  There  was  no  odour 
excepting  that  of  putrefaction.  The  liver  was  also  congested 
and  of  a  purple  black  colour.  The  blood  throughout  the  body 
was  black  and  liquid:  but  in  some  parts  it  had  the  consistency 
of  treacle.  I  found  nicotina  in  small  quantity  in  the  contents  of 
the  stomach,  also  in  the  liver  and  lungs  ;  but  as  these  organs 
had  been  placed  in  contact  with  the  stomach,  it  could  not  be 
inferred  that  the  poison  had  been  absorbed  and  deposited  in 
them. 

Analysis. — A  sample  of  nicotina  which  I  examined  had  a 
pale  amber  colour,  and  evolved  a  peculiar  acrid  odour,  affecting 
the  nose  and  eyes,  resembling  stale  tobacco  smoke.  It  had  the 
consistency  of  a  thin  oil,  gave  a  greasy  stain  to  paper,  which  soon 
disappeared,  owing  to  its  volatility.  When  heated  on  platina  or 
on  paper  it  burnt  with  a  bright  yellow  flame,  emitting  a  thick  black 
smoke.  It  was  powerfully  alkaline,  and  imparted  a  strong  al- 
kaline reaction  to  water.  The  aqueous  solution,  even  when  much 
diluted,  retained  the  peculiar  odour.  Nicotina  is  dissolved  by 
alcohol  and  ether,  and  the  latter  liquid  will  remove  it  from  its 
aqueous  soiution.  I.  Chloride  of  platina  produces  in  the  aqueous 
solution  an  orange  yellow  crystalline  precipitate.  2.  Corrosive  sub- 
limate gives  a  white  precipitate.  3.  Arsenio-nitrate  of  silver  gives 
a  yellow  precipitate.  In  all  these  characters  nicotina  resembles 
ammonia  :  the  differences,  apart  from  the  odour,  which  is  an  im- 
portant distinction,  are :  4.  Iodine  water  gives  a  brown  precipitate 
(in  ammonia  there  is  no  precipitate,  the  colour  is  discharged). 
5.  Tannic  acid  gives  a  whitish  yellow  precipitate  (in  ammonia 
there  is  no  precipitate,  but  a  red  colour  is  imparted).  6.  Gallic 
acid  gives  no  precipitate  (in  ammonia  it  produces  a  pinkish  red 
colour,  rapidly  changing  to  an  olive  green).  7.  Sulphuric  acid 
and  bichromate  potash  produce  a  green  colour  by  the  liberation 
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of  oxide  of  chromium.  (Sec  Guv's  Hospl.  Reports,  Oct.  1853,  p. 
354.) 

Organic  mixtures.  —  To  separate  nicotina  from  the  contents  of 
the  stomach,  these  should  be  digested  in  cold  distilled  water, 
acidulated  with  sulphuric  acid  in  the  proportion  of  a  drop  to  an 
ounce.  This  liquid  is  strained,  filtered,  and  the  residue  pressed.  It 
is  then  to  be  evaporated  to  one  half  in  a  water  bath  —  digested 
with  its  bulk  of  cold  alcohol,  filtered,  and  the  alcoholic  liquid 
evaporated  in  a  water  bath.  The  sulphate  of  nicotina  is  now 
dissolved  out  of  the  residue  by  a  small  quantity  of  water:  the 
solution  is  rendered  alkaline  by  potash  and  then  shaken  in  a 
tube  with  its  bulk  of  ether  ;  the  ethereal  liquid  is  allowed  to 
evaporate  in  a  series  of  watch  glasses  and  if  nicotina  be  present 
the  alkaloid  will  be  left  in  small  oily  looking  globules.  The 
odour  may  not  be  perceptible  until  the  residue  is  heated,  when 
its  peculiar  acridity  will  be  brought  out.  A  few  drops  of  water 
should  be  added  to  the  residue  in  each  glass :  it  will  then  be 
found  to  be  strongly  alkaline:  and  the  different  tests  may  be 
applied.  It  was  by  this  process  that  I  discovered  the  poison  in 
the  body  of  the  gentleman  whose  case  is  above  related.  In 
reference  to  the  rabbit  killed  by  a  single  drop  (supra),  nicotina 
was  found  in  the  stomach  and  its  contents  :  there  was  a  trace 
found  in  half  an  ounce  of  the  blood  of  the  animal,  and  the  poison 
was  clearly  detected  after  a  week  in  the  tongue  and  soft  parts  of 
the  throat  of  the  animal,  but  there  was  no  trace  of  nicotina  in 
the  liver,  heart,  or  lungs. 

COCCULUS  INDICUS. 

Symptoms  and  effects- — This  is  the  fruit  or  berry  of  the  Meni- 
spermum  Cocculus  {Levant  Nut),  imported  from  the  East 
Indies.  It  contains  from  one  to  two  per  cent,  of  a  poisonous 
alkaloid  (Picrotoxia).  The  seeds,  in  powder  or  decoction,  give 
rise  to  nausea,  vomiting,  and  griping  pains,  followed  by  stupor 
and  intoxication.  There  are,  so  far  as  I  am  aware,  only  two 
well-authenticated  instances  of  this  substance  having  proved 
fatal  to  man.  Several  men  suffered  from  this  poison  in  1829, 
near  Liverpool  :  each  had  a  glass  of  rum  strongly  impregnated 
with  Cocculus  Indicus.  One  died  that  evening ;  the  rest  re- 
covered. (Traill's  Outlines,  146.)  Of  the  second  case,  the 
following  details  have  been  published.  A  boy,  set.  12,  was 
persuaded  by  his  companions  to  swallow  two  scruples  of  the  com- 
position used  for  poisoning  fish.  It  contained  Cocculus  Indicus. 
In  a  few  minutes  he  perceived  an  unpleasant  taste,  with  burn- 
ing pain  in  the  gullet  and  stomach,  not  relieved  by  frequent 
vomiting,  —  as  well  as  pain  extending  over  the  whole  of  the 
abdomen.  In  spite  of  treatment,  a  violent  attack  of  gastro- 
enteritis supervened,  and  there  was  much  febrile  excitement,  fol- 
lowed by  delirium  and  purging,  under  which  the  patient  sank  on 
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the  nineteenth  day  after  taking  the  poison.  On  inspection,  the 
vessels  of  the  pia  mater  were  found  filled  with  dark-coloured 
liquid  blood.  There  was  serous  effusion  in  the  ventricles  of  the 
brain,  and  the  right  lung  was  congested.  In  the  abdomen  there 
were  all  the  marks  of  peritonitis  in  an  advanced  stage.  The 
stomach  was  discoloured,  and  its  coats  were  thinner  and  softer 
than  natural.    (Canstatt,  Jahresbericht,  1844,  v.  298.) 

London  porter  and  ale  are  considered,  and  in  some  instances 
with  propriety,  to  owe  their  intoxicating  properties  to  a  decoction, 
or  extract  of  these  berries.  The  fraud  is  perpetrated  by  a  low 
class  of  publicans.  They  reduce  the  strength  of  the  beer  by 
water  and  salt,  and  then  give  to  it  an  intoxicating  property  by 
means  of  this  poisonous  extract.  A  medical  man  consulted  me 
some  years  since,  in  reference  to  the  similarity  of  cerebral  symp- 
toms suffered  by  several  of  his  patients  in  a  district  in  London. 
It  was  ascertained  that  they  were  supplied  with  porter  by  retail 
from  the  same  house.  The  effects  produced  are  remarkable  : 
there  is  a  strong  disposition  to  sleep,  and  at  the  same  time 
wakefulness.  There  is  lethargic  stupor,  with  a  consciousness  of 
passing  events,  but  a  complete  loss  of  voluntary  power.  It  is  a 
kind  of  night-mare  feeling,  altogether  different  from  healthy 
sleep.  Cocculus  indicus  is  sometimes  used  by  robbers  to  intoxi- 
cate their  victims,  and  to  this  form  of  intoxication,  the  term 
"hocussing"  is  applied.  This  substance  is  applied  to  no  useful 
purpose  whatever,  either  in  medicine  or  the  arts  ;  and,  under  a 
proper  system  of  medical  police,  its  importation  would  be  strictly 
prohibited. 

Cocculus  indicus  is  sometimes  used  for  the  purpose  of  taking 
fish.  As  it  destroys  them  by  poisoning  them,  it  is  a  question 
whether  the  fish  thus  killed,  can  be  safely  eaten  as  food.  M. 
Chevallier  has  examined  this  subject ;  and  the  conclusion  to 
which  he  has  come  is,  that,  although  instances  may  be  cited  of 
the  fish  being  used  with  impunity  as  food,  yet  it  must  be  re- 
garded as  a  dangerous  practice.  The  result  depends  on  the 
quantity  of  poison  used  :  thus,  when  from  ten  to  fifteen  grains  of 
the  berries  were  employed,  and  the  fish  was  afterwards  given  to 
anima^,  the  noxious  effects  were  as  strongly  marked  as  if  they 
had  swallowed  the  poison.    (Ann.  d'Hyg.  1843,  i.  343.) 

The  shell  appears  to  act  like  an  emetic,  while  the  kernel, 
which  alone  contains  picrotoxia,  is  the  seat  of  the  poison.  On 
this  ground  it  has  been  contended  that  the  entire  seed  or  fruit 
is  not  legally  a  poison  (see  ante,  p.  12). 

From  the"  facts  collected  by  Wibmer  (Arzneimittel  Menis- 
permum),  neither  cocculus  indicus  nor  picrotoxia,  which  forms  only 
l-100th  part  of  the  kernel,  appears  to  be  possessed  of  very  active 
properties  upon  large  animals.  Orfila  gave  3  38  grains  of  picro- 
toxia to  a  good-sized  dog  :  it  produced  frequent  vomiting,  but 
the  animal  soon  recovered.  (Toxicologic,  ii.  501  ;  see  also  a 
3  c 
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paper  by  Dr.  Glover,  Lancet,  Jan.  11,  1851,  p.  47,  and  Ed. 
Month.  Jour.  April  1851,  p.  306.) 

Picrotoxia. — The  poisonous  alkaloid  of  this  berry,  is  seen'  in 
fine  white  crystals,  which  have  an  intensely  bitter  taste.  It  is 
not  very  soluble  in  cold  water,  but  is  dissolved  by  boiling  water  : 
it  is  also  dissolved  by  alcohol  and  ether.  Caustic  potash  dis- 
solves it,  forming  a  yellow  solution,  but  it  is  not  very  soluble 
in  acetic  acid.  Sulphuric  acid  turns  the  crystals  of  a  deep  brown 
colour,  slowly  changed  to  a  deep  green  on  adding  a  crystal  or  a 
few  drops  of  a  solution  of  bi-chromate  of  potash.  Strong  nitric 
acid  dissolves  picrotoxia,  but  produces  in  it  no  change  of  colour. 
When  boiled  Avith  the  sulphate  of  copper  and  potash,  it  reduces 
the  oxide  of  copper,  like  grape-sugar,  and  thus  in  testing 
organic  solids  or  liquids,  it  might  be  mistaken  for  sugar  or  sugar 
for  the  alkaloid. 

Analysis. — The  best  method  of  detecting  it  in  alcoholic  liquids 
consists  in  distilling  the  alcohol  and  examining  the  extract  ; 
it  will  be  found  to  be  intensely  bitter,  and  to  produce,  when 
taken  internally,  narcotic  symptoms.  It  has  thus  been  detected 
in  porter.  The  extract  of  a  genuine  alcoholic  liquid  loses  its 
narcotic  properties  by  simple  distillation. 

DARNEL  SEEDS.     (LOLIUM  TE3ICLENTUM. ) 

Symptoms  and  Effects.  — Poisoning  by  darnel  is  generally  the 
result  of  accident  from  the  intermixture  of  the  seeds  of  this 
grass  with  wheat  or  rye.  The  seeds  are  ground  into  flour  and 
are  eaten  with  the  bread.  From  experiments  on  animals,  and 
from  a  few  observations  on  man,  it  appears  that  the  seeds  of 
darnel,  whether  taken  in  powder  or  in  decoction,  have  a  local 
action  on  the  alimentary  canal,  and  a  remote  action  on  the 
brain  and  nervous  system.  There  is  heat,  with  pain  in  the 
stomach,  accompanied  by  nausea,  vomiting,  and  purging. 
These  symptoms  are  followed  by  languor,  loss  of  vision,  ringing 
in  the  ears,  and  giddiness.  In  order  to  produce  such  serious 
effects,  the  poisonous  grain  must  be  taken  in  a  somewhat  large 
dose.  So  far  as  I  can  ascertain,  there  is  no  instance  recorded  of 
its  having  proved  fatal  to  man  ;  and  as  much  as  three  ounces  of 
a  paste  of  the  seeds  have  been  given  to  a  dog,  without  causing 
death.    (Wibmer,  op.  cit.  Lolium.) 

In  January  1854,  Dr.  Kingsley,  of  Koscrea,  furnished  me 
with  the  particulars  of  some  cases  in  which  several  families  (in- 
cluding about  thirty  persons)  suffered,  severely  from  the  effects 
of  bread  containing,  by  accidental  admixture,  the  flour  of 
darnel  seeds.  The  persons  who  partook  of  this  bread  staggered 
about  as  if  intoxicated  :  there  was  giddiness,  with  violent 
trembling  of  the  arms  and  legs,  similar  to  those  observed  in 
delirium  tremens,  but  of  much  greater  intensity  (the  patients  re- 
questing those  about  them  to  hold  them,  and  experiencing  great 
comfort  from  this  assistance  being  given  to  them) ;  greatly  im- 
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paired  vision,  every  object  appearing  of  a  green  colour  to  the 
sufferer  ;  coldness  of  the  skin,  particularly  of  the  hands  and  feet; 
great  prostration  of  strength,  and  in  several  cases  vomiting'. 
Under  the  free  use  of  stimulants  and  castor  oil  the  whole  of  the 
patients  were  convalescent  on  the  following  day,  but  much 
debilitated  from  the  effects  of  the  poison. 

In  one  instance  in  which  darnel  seeds  were  mixed  in  the  pro- 
portion of  one-tenth  part  with  rye,  the  persons  partaking  of  the 
bread  suffered  from  giddiness,  headache,  nausea,  vomiting, 
deafness,  and  cramps.  (Medical  Gazette,  xlv.  872;  Ann.  d'Hyg. 
1853,  ii.  p.  147.)  Among  the  symptoms  in  other  cases  there 
has  been  noticed  a  sense  of  burning  heat  in  the  mouth  and  throat, 
with  confusion  in  the  head,  trembling,  and  a  small  irregular 
pulse.  (See  Ed.  Monthly  Jour.  Aug.  1850,  p.  180.)  When 
these  symptoms  attack  simultaneously  many  persons  who  partake 
of  the  same  bread  there  is  strong  ground  for  suspicion. 

A  similar  accident  occurred  in  Germany,  the  seeds  of  the 
darnel  having  become  mixed  with  those  of  barley  and  made  into 
bread.  The  prominent  symptom  was  giddiness  in  a  severe  form. 
As  a  result  of  this  mixture  the  poisonous  principle  of  darnel 
(which  is  capable  of  resisting  a  baking  heat)  may  find  its  way 
into  beer  or  brandy.  (Casper's  Vierteljahrschrift,  Oct.  1857, 
p.  343.)  A  wet  season  is  favourable  to  the  growth  of  darnel  with 
the  varieties  of  corn.    The  seeds  are  difficult  of  separation. 

Eye-bread  is  not  much  used  in  this  country,  but  the  accidental 
presence  of  the  ergot  may  sometimes  account  for  the  symptoms  of 
poisoning  which  have  been  observed.  (See  Ann.  d'Hyg.  1834, 
ii.  179  ;  1835,  ii.  240  ;  1843,  i.  41.  347  ;  Henke,  Zeitschrift  der 
S.  A.  1842,  ii.  185  ;  1844,  i.  286,  ii.  215.) 

Analysis.  —  The  botanical  characters  of  the  plant.  Efaff  has 
lately  examined  darnel,  in  order  to  discover  a  poisonous  alkaloid ; 
but  there  was  no  trace  of  such  a  substance.  By  distillation 
with  water  he  obtained  two  kinds  of  ethereal  oil,  one  lighter  and 
the  other  heavier  than  water  ;  they  were  colourless,  and  had  the 
odour  of  fusel-oil. 

MUSHROOMS.  (FUNGI.) 

Cases  of  poisoning  by  mushrooms  (Fungi)  are  by  no  means 
unusual  as  the  result  of  accident.  According  to  the  late  Dr. 
Badham  there  are  five  thousand  recognised  species,  of  which 
only  a  few  can  be  safely  eaten.  Among  them  the  Agaricus  cam- 
pestris  and  esculentus  are  perhaps  most  commonly  employed  as 
articles  of  food.  It  is  a  curious  fact,  that  the  poisonous  properties 
of  mushrooms  vary  with  climate,  and  probably  with  the  season  of 
the  year  at  which  they  are  gathered.  Another  circumstance 
deserving  of  notice,  is,  that  by  idiosyncrasy,  some  individuals 
are  liable  to  be  seriously  affected  even  by  those  species  which 
are  usually  regarded  as  innocent.     Some  species  which  are 
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poisonous  in  this  country,  are  used  freely  by  the  Russians  ;  it 
appears  they  are  in  the  habit  of  salting,  boiling,  and  compressing 
them  before  they  are  eaten  ;  and  this  may  in  some  instances 
suffice  to  account  for  their  having  no  noxious  effects.  Dr. 
Badham  states  that  the  Agaricus  campestris  or  common  mush- 
room, which  is  largely  eaten  in  England,  is  regarded  as  poisonous 
in  Rome,  and  is  accordingly  rejected  ;  while  some  varieties, 
which  in  this  country  would  produce  symptoms  of  poisoning,  are 
eaten  in  Italy  with  impunity.  There  do  not  appear  to  be  any 
satisfactory  rules  for  distinguishing  the  mushrooms  which  are 
wholesome  from  those  which  are  poisonous.  The  best  test  is 
that  assigned  by  Dr.  Christison  —  namely,  that  the  poisonous 
vegetable  has  an  astringent  styptic  taste  ;  as  well  as  a  disagree- 
able, but  certainly  a  pungent  odour.  All  mushrooms  that  are 
highly  coloured,  or  grow  in  dark  and  shady  places,  are  generally 
poisonous. 

Symptoms  and  Effects.  —  The  noxious  species  of  mushrooms 
act  sometimes  as  narcotics,  at  others  as  irritants.  It  would 
appear  from  the  reports  of  several  cases,  that  when  the  narcotic 
symptoms  are  excited,  they  come  on  soon  after  the  meal  at 
which  the  mushrooms  have  been  eaten,  and  that  they  are  chiefly 
manifested  by  giddiness,  dimness  of  sight,  and  debility.  The 
person  appears  as  if  intoxicated,  and  there  are  singular  illusions 
of  sense.  Spasms  and  convulsions  have  been  occasionally 
witnessed  among  the  symptoms  when  the  case  has  proved  fatal. 
Dr.  Peddie  has  related  three  instances  of  poisoning  by  mushrooms 
(Edin.  M.  and  S.  J.  xlix.  200),  in  which  the  poison  acted  as  a 
pure  narcotic  ;  there  was  no  pain  in  the  abdomen,  nor  irritation 
in  the  alimentary  canal.  The  narcotic  symptoms  began  in  half 
an  hour  with  giddiness  and  stupor ;  the  first  effect  with  one 
patient  was,  that  every  object  appeared  to  him  to  be  of  a  blue 
colour.  The  three  patients  recovered,  two  of  them  rapidly. 
When  the  drowsiness  passes  off,  there  is  generally  nausea  and 
vomiting;  but  sometimes  vomiting  and  purging  precede  the 
stupor.  If  the  symptoms  do  not  occur  until  many  hours  after 
the  meal,  they  partake  more  of  the  characters  of  irritation  ;  — 
indicated  by  pain  and  swelling  of  the  abdomen,  vomiting,  and 
purging.  Several  cases,  in  which  the  symptoms  did  not  appear 
until  after  the  lapse  of  fourteen  hours,  are  reported  in  the 
Medical  Gazette  (vol.  xxv.  p.  110).  In  some  instances  the 
symptoms  of  poisoning  have  not  commenced  until  thirty  hours 
after  the  meal  ;  and  in  these,  narcotism  followed  the  symptoms 
of  irritation.  It  might  be  supposed  that  these  variable  effects 
were  due  to  different  properties  in  the  mushrooms  ;  but  the  same 
fungi  have  acted  on  members  of  the  same  family,  in  one  case 
like  irritants,  and  in  another  like  narcotics.  In  most  cases 
recovery  takes  place,  especially  if  vomiting  be  early  induced. 
In  the  few  instances  which  have  proved  fatal,  there  has  been 
greater  or  less  inflammation  in  the  stomach  and  bowels,  with 
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congestion  of  the  vessels  of  the  brain.  (See  Med.  Gaz.  vol.  xlvi. 
p.  307,  vol.  xlvii.  p.  673;  and  Journ.  de  Chimie  Med.  1853,  p. 
694.)  Balardini  states,  that  of  sixty-eight  cases  of  poisoning  by 
mushrooms,  which  occurred  in  the  province  of  Brescia,  during  a 
period  of  twenty  years,  twenty  proved  fatal.  The  principal 
symptoms  were  nausea,  uneasiness  in  the  abdomen,  giddiness  ; 
a  state  resembling  intoxication  ;  vomiting  and  purging  ;  loss 
of  power  of  locomotion,  with  convulsions.  (Canstatt's  Jahres- 
bericht,  1844,  v.  300.)  In  some  persons  even  the  edible  mush- 
rooms will  produce  disorder  of  the  stomach  and  bowels  as  a 
result  of  idiosyncrasy.  In  six  cases  which  occurred  to  Dr. 
Keber,  in  which  the  Helvella  esculenta  had  caused  symptoms  of 
poisoning,  the  patients  were  jaundiced  as  soon  as  the  vomiting 
had  ceased.  The  principal  symptom  was  urgent  vomiting  ;  but 
one  girl,  set.  18,  fell  into  a  state  of  coma,  from  which  she  did  not 
recover  for  three  days.  It  was  probable  that,  in  this  instance, 
the  noxious  effects  were  due  to  season.  (Gaz.  des  Hop.  Oct. 
10,  1846.)  The  common  truffle  (Morchella  esculenta)  has  been 
known  to  give  rise  to  severe  symptoms  of  irritant  poisoning.  In 
some  reported  cases  (Ed.  Med.  and  Surg.  Journ.  Oct.  1845,  530  ; 
and  Ann.  d'Hyg.  1845,  vol.  i.  p.  214),  it  is  probable  that  the 
truffles  had  undergone  decomposition  before  they  were  eaten. 

Ketchup,  a  liquor  made  from  mushrooms,  has  occasioned 
faintness,  nausea,  and  severe  pain  in  the  abdomen  disappearing 
only  after  some  hours.  (Dub.  Med.  Press,  Sept.  24,  1845,  195.) 
There  are  two  modes  of  explaining  this  effect:  1.  either  that 
the  person  labours  under  an  idiosyncrasy  with  respect  to 
mushrooms  in  general ;  or  2.  that  noxious  have  been  gathered 
by  mistake  for  esculent  mushrooms.  A  case  is  on  record  which 
shows  that  a  medical  jurist  may  be  easily  misled  when  any 
active  poison  is  mixed  with  and  administered  in  a  dish  of 
mushrooms.  A  servant-girl  poisoned  her  mistress,  by  mixing 
arsenic  with  mushrooms.  This  person  died  in  twenty  hours, 
after  suffering  severely  from  vomiting  and  colicky  pains.  On 
dissection,  the  stomach  and  intestines  were  found  inflamed. 
Death  was  ascribed  to  the  effects  of  the  mushrooms,  which  were 
considered  to  have  been  unwholesome  ;  and  the  fact  of  poisoning 
only  came  out  many  years  afterwards,  by  the  confession  of  the 
prisoner!  This  shows  with  what  a  watchful  eye  such  cases 
should  be  examined  :  in  the  absence  of  an  analysis  of  the 
contents  of  the  stomach,  it  would  be  impossible  to  develope  the 
truth.  .      .     .  . 

In  the  Lancet  of  June  28,  1856,  p.  716,  a  case  is  related  in 
which  some  poisonous  fungi  accelerated  death,  it  they  did  not 
actually  cause  it.  The  man  had  eaten  stewed  mushrooms  and 
died  rather  suddenly,  having  shortly  before  complained  of  pain 
in  his  bowels.  The  mucous  membrane  ot  the  gullet  as  well  as 
that  of  the  stomach  was  inflamed. 
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Treatment.  — The  free  use  of  emetics  and  castor  oil. 

Analysis.  —  The  discovery  of  portions  of  the  fungus  in  the 
matter  vomited,  or  the  description  of  the  food  eaten,  will  com- 
monly lead  to  a  recognition  of  this  form  of  poisoning.  The 
poisonous  principle  contained  in  mushrooms  is  called  Fungin ;  it 
appears  to  be  of  a  volatile  nature,  and  soluble  in  hot  water  ;  for 
some  varieties  of  noxious  mushrooms  may  be  eaten  with  impunity, 
when  they  have  been  well  boiled  in  water  and  afterwards 
pressed.  One  of  the  most  poisonous  in  this  country,  Amanita 
muscaria,  or  Fly-mushroom,  renders  the  water  in  which  it  is 
boiled  so  poisonous,  that  animals  are  killed  by  it,  while  the  boiled 
fungus  itself  has  no  effect  upon  them.  The  liquid  procured  from 
it  is  used  as  a  fly-poison,  whence  the  name  of  the  mushroom  is 
derived.  It  is  an  autumnal  fungus  known  by  its  rich  orange- 
red  colour. 

HENBANE.     (HYOSCYAMUS  NIGER.) 

All  the  parts  of  this  plant  are  poisonous.  The  seeds  produce 
the  most  powerful  effects,  then  the  roots,  and  lastly,  the  leaves. 
The  vapour  evolved  from  the  fresh-cut  leaves  has  been  known 
to  produce  giddiness,  stupor,  and  syncope.  In  small  or  medicinal 
doses,  henbane  has  a  narcotic  action  ;  but  when  taken  in  large 
doses,  it  produces  effects  on  the  spinal  marrow  as  well  as  on  the 
brain. 

Symptoms.  —  The  best  summary  of  these  is  given  by  Wibmer 
(Arzneimittel,  Art.  hyoscyamus  niger).  When  the  dose  is  not 
sufficient  to  destroy  life,  the  symptoms  are,  —  general  excitement, 
fulness  of  the  pulse,  flushing  of  the  face,  weight  in  the  head, 
giddiness,  loss  of  power  and  tremulous  motion  of  the  limbs, 
somnolency,  dilatation  of  the  pupils,  double  vision,  nausea  and 
vomiting.  After  a  time  these  symptoms  pass  off,  leaving  the 
patient  merely  languid.  "When  a  large  quantity  of  the  root  or 
leaves  has  been  eaten,  an  accident  which  has  occurred  from  the 
plant  having  been  mistaken  for  other  vegetables,  more  serious 
effects  are  manifested.  In  addition  to  the  above  symptoms  in 
an  aggravated  form,  there  will  be  loss  or  incoherency  of 
speech,  delirium,  confusion  of  thought,  insensibility,  coma, 
and,  sometimes,  a  state  resembling  insanity  ;  the  pupils  are 
dilated,  and  insensible  to  light,  there  is  coldness  of  the  surface, 
cold  perspiration,  loss  of  power  in  the  legs,  alternating  with 
tetanic  rigidity  and  convulsive  movements  of  the  muscles,  the 
pulse  small,  frequent,  and  irregular,  the  respiration  deep  and 
laborious.  (See  Med.  Gaz.  vol.  xlvii.  p.  640.)  Occasionally 
there  is  nausea,  with  vomiting  and  purging.  Death  takes  place 
in  a  few  hours  or  days,  according  to  the  severity  of  the  symptoms. 
The  special  effect  of  this  poisonous  plant  is  manifested  in  its 
tendency  to  produce  a  general  paralysis  of  the  nervous  system. 
As  an  instance  of  the  singular  train  of  symptoms  occasionally 
produced  by  it,  Dr.  Houlton  states,  that  in  a  monastery  where 
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the  roots  had  been  eaten  for  supper  by  mistake,  the  monks  who 
partook  of  them  were  seized  in  the  night  with  the  most  extra- 
ordinary hallucinations,  so  that  the  place  became  like  a  lunatic 
asylum.  One  monk  rang  the  bell  for  matins  at  twelve  o'clock 
at  night :  of  those  of  the  fraternity  who  attended  to  the  summons, 
some  could  not  read,  some  read  what  was  not  in  the  book,  and 
some  saw  the  letters  running  about  the  page  like  so  many  ants  ! 
(Lancet,  July  6,  1844,  p.  479.) 

Among  the  reported  cases  of  poisoning  by  henbane  is  the 
following.  A  woman  collected  in  a  field  a  quantity  of  the  root 
by  mistake  for  parsnips.  They  were  boiled  in  soup,  of  which 
nine  persons  in  the  family  partook  without  remarking  any  par- 
ticular  taste.  Very  shortly  afterwards,  the  whole  of  these 
persons  felt  uneasy,  and  complained  of  a  bitter  acrid  taste  in  the 
mouth,  with  nausea.  The  pupils  of  the  eyes  were  dilated,  and 
there  was  indistinctness  of  vision.  These  symptoms  were  followed 
by  great  restlessness,  convulsions,  and  continued  delirium.  The 
patients  successively  lost  the  power  of  vision,  hearing  and  voice, 
and  were  affected  with  stupor  and  insurmountable  somnolency. 
(Ed.  Med.  and  S.  J.  Oct.  1844,  562.)  Orfila  relates  the  cases 
of  two  men  who  ate  the  young  shoots  of  the  plant.  The  first  effect 
was,  that  the  earth  seemed  to  pass  suddenly  from  under  them  : 
the  tongue  became  paralysed,  and  their  limbs  were  cold,  torpid, 
paralysed,  and  insensible  ;  the  arms  were  in  a  state  of  spasmodic 
action,  the  pupils  were  dilated,  the  look  was  fixed  and  vacant, 
breathing  difficult,  the  pulse  small  and  intermittent.  Besides 
these  symptoms,  there  was  the  spasmodic  grin  (risus  sardonicus) 
with  delirium  ;  and  the  jaws  were  spasmodically  closed.  Under 
treatment,  the  men  recovered  in  the  course  of  two  days.  (Op. 
cit.  4eme  ed.  ii.  264. ) 
'  When  the  extract  or  decoction  is  introduced  into  the  rectum, 
or  applied  externally  to  a  wound,  similar  effects  are  observed  to 
follow.  In  a  case  quoted  by  Orfila,  in  which  a  decoction  of  the 
plant  was  used  as  an  injection,  the  patient  suffered  from  all  the 
symptoms  of  apoplexy  with  the  exception  of  the  absence  of 
stertorous  breathing. 

Appearances.  —  One  fatal  case  of  poisoning  by  the  roots  of 
henbane  is  quoted  by  Orfila,  and  another  by  the  leaves  is  re- 
ported by  Wibraer  (op.  cit.  p.  147).  The  appearances  consisted 
in  a  general  congestion  of  dark-coloured  liquid  blood  in  the 
venous  system.  The  lungs  and  brain  especially  manifested  tins 
condition.  There  are  commonly  no  marks  of  irritation  or  in- 
flammation in  the  stomach  and  bowels. 

Fatal  dose.— There  are  no  data  by  which  we  can  determine  the 
relative  activity  of  henbane.  In  powder  the  medicinal  dose  ol 
the  leaves  is  from  five  to  ten  grains  ;  of  the  seeds  from  three  to 
eight  grains.  The  dose  of  the  tincture  is  from  half  a  drachm 
to  two  drachms,  and  of  the  extract,  from  five  to  ten  grains ;  but 
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this  preparation  is  more  likely  to  vary  in  strength  than  any  of 
the  others.  Dr.  Burder  states,  that  he  has  observed  great  in- 
convenience to  follow  from  a  dose  of  ten  minims  of  the  tincture 
repeated  every  six  hours.  After  three  or  four  doses  there  was 
pain,  with  oppression  of  the  head.  Ten  minims  given  in 
doses  at  an  interval  of  six  hours,  were  followed  by  pain  in  the 
head,  flashing  of  light  before  the  eyes,  and  delirium.  (Lancet, 
July  6,  1844,  480.)  There  may  be,  as  in  the  case  of  opium,  an 
idiosyncrasy  with  respect  to  this  drug.  Twenty  seeds  have  pro- 
duced complete  delirium  (Wibmer,  op.  cit.  147),  and  the  same 
writer  states,  that,  in  one  instance,  alarming  symptoms  were 
caused  by  seven  grains  of  the  extract  (154).  The  poisonous 
properties  of  the  plant  are  affected  by  soil  and  season.  They 
are  most  developed  in  it,  while  the  seeds  are  being  formed. 

Treatment.  —  The  speedy  expulsion  of  the  poison  by  emetics 
and  castor  oil. 

Analysis.  — ■  When  the  vegetable  has  been  eaten,  it  can  be 
identified  only  by  its  botanical  characters.  The  seeds  are  very 
small  and  hard,  they  are  honeycombed  on  the  surface,  and  may 
be  easily  confounded  with  those  of  belladonna.  The  poisonous 
properties  of  henbane  are  known  to  be  owing  to  a  crys- 
talline alkaloidal  body,  which  is  called  Hyoscyamia.  It  is  very 
difficult  of  extraction.  The  crystals  have  a  silky  lustre,  —  they 
are  not  very  soluble  in  water,  but  are  easily  dissolved  by  alcohol 
and  ether.  It  has  an  alkaline  reaction,  and  its  saline  solutions 
are  precipitated  by  tannic  acid.  It  has  an  acrid  disagreeable 
taste,  resembling  that  of  tobacco.  It  is  highly  poisonous,  and 
causes  dilatation  of  the  pupils. 

Professor  Schroff,  of  Vienna,  has  performed  some  experiments 
on  himself  and  a  friend  with  small  doses  of  this  alkaloid.  The 
symptoms  produced  were  giddiness,  unsteadiness  of  gait,  with 
great  dryness  in  the  mouth  and  throat,  so  that  nothing  could  be 
swallowed  ;  there  was  headache,  with  impairment  of  the  senses 
of  tasting  and  smelling,  and  after  a  time  a  strong  tendency  to 
sleep.  The  pupils  were  dilated.  With  regard  to  this  symptom 
it  was  observed  that  by  local  application,  a  solution  of  hyoscyamia 
produced  intense  and  continued  dilatation.  The  medicinal  dose 
is  assigned  by  him  at  from  one-sixtieth  to  one-twentieth  of  a  grain. 
Its  poisonous  operation  begins  to  be  manifested  with  one-tenth 
of  a*  grain.  (Wochenblatt,  June  16,  1856  ;  Brit,  and  For.  Med. 
Bev.  vol.  xix.  Jan.  to  April  1857,  p.  260.  See  also  Reil,  Jour- 
nal fur  Toxicologic,  1857,  2  h.  p.  277.) 

LACTCCARIUM.      ( LACTUCA.) 

Symptoms  and  Effects.  —  The  two  species  of  lettuce,  known 
under  the  names  of  lactuca  sativa  and  virosa,  contain  a  prin- 
ciple which  is  possessed  of  feebly  narcotic  properties.  Orfila  has 
found  that  the  extract  prepared  by  evaporation  at  a  low  tempe- 
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rature,  acts  upon  the  brain  and  nervous  system  of  animals; 
although  very  large  doses  were  required  for  the  production  of 
narcotic  effects.  There  is  no  record  of  these  plants  having  exerted 
a  poisonous  action  in  the  human  subject. 

The  inspissated  juice  of  the  lettuce,  is  well  known  under 
the  name  of  lactucarium  or  lettuce-opium.  (See  Pereira,  Mat. 
Med.  vol.  ii.  pt.  ii.  p.  36.)  The  Lactuca  Virosa  yields  three  times 
as  much  as  the  Lactuca  Sativa  ;  and  half  a  grain  of  it,  according 
to  Dr.  Fisher,  is  equivalent  to  two  or  three  grains  of  that  ohtained 
from  the  Lactuca  Sativa.  (Med.  Gaz.  xxv.  862.)  The  juice, 
when  it  first  escapes,  is  of  a  milky-white  hue,  but,  in  drying,  it 
forms  an  extract  in  small  irregular  dry  masses  of  a  brown  colour, 
a  bitter  taste,  and  with  an  odour  similar  to  that  of  opium.  It 
has  a  weak  narcotic  action  when  given  in  doses  of  from  five  to 
twenty  grains.  It  varies  much  in  strength.  Wibmer  found  that 
two  grains  caused  headache  and  somnolency.    (Op.  cit.  200.) 

Analysis.  —  By  the  smell  only,  it  may  be  mistaken  for  opium. 
It  is  but  little  soluble  in  water,  and  after  long  boiling,  it  forms 
a  brown  turbid  solution  which  produces  a  greenish  tint  with  a 
persalt  of  iron.  It  therefore  contains  no  meconic  acid.  On 
examining  a  good  specimen  I  have  not  found  any  trace  of  mor- 
phia. This  shows  that  the  odour  of  opium  may  exist  in  substances 
which  do  not  contain  meconate  of  morphia,  Nitric  acid  gives  a 
yellowish  tinge  to  the  decoction,  as  it  does  to  most  other  vegetable 
solutions.  It  is  bitter  to  the  taste,  which  appears  to  be  owing  to 
the  presence  of  a  bitter  principle  called  lactucin,  upon  which  its 
feebly  narcotic  properties  probably  depend.  There  are  no  tests 
for  lactucarium,  further  than  the  colour,  the  opiate  odour  with 
the  want  of  solubility,  and  the  absence  of  the  other  chemical 
characters  of  opium.  In  the  plant,  it  is  combined  with  malic 
acid,  potash,  and  resin.    (Fisher,  loc.  cit.) 

NIGHTSHADE.  (SOLANUM.) 

Symptoms  and  Effects.  —  There  are  t  wo  species  of  this  plant — 
the  Solanum  Dulcamara,  Bitter-sweet  or  Woody-nightshade,  which 
has  a  purple  flower  and  bears  red  berries ;  and  the  Solarium 
Nigrum,  or  Garden-nightshade,  with  a  white  flower  and  black 
berries.  Dunal  gave  to  dogs  four  ounces  of  the  aqueous  extract, 
and,  in  another  experiment,  180  ripe  berries  of  the  Dulcamara, 
without  any  ill  effects  resulting.  On  the  other  hand,  Floyer  states 
that  thirtv  of  the  berries  killed  a  dog  in  three  hours.  (Wibmer, 
op.  cit.  solanum.)  These  differences  may  perhaps  be  reconciled 
by  supposing  that  the  active  principle  So/ania,  on  which  the  poi- 
sonous properties  of  both  species  depend,  varies  in  proportion  at 
different  seasons  of  the  year.  In  one  instance  a  decoction  of  the 
plant  is  said  to  have  produced  in  a  man  dimness  of  sight,  giddi- 
ness, and  trembling  of  the  limbs,  — symptoms  which  soon  disap- 
peared under  slight  treatment.    (For  a  case  of  poisoning,  by  the 
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decoction,  see  Med.  Gaz.  vol.  xlvi.  p.  548.)  Orfila  found  that  the 
extract  of  Solanum  nigrum  had  a  feeble  effect  as  a  poison: 
and  the  fatal  cases  reported  to  have  been  caused  by  it,  are  perhaps 
properly  referable  to  belladonna  {Deadly-nightshade),  for  which  it 
may  have  been  mistaken.  The  single  death  from  Dulcamara 
reported  in  the  Registration  returns  for  1840,  may  have  been  due 
to  a  mistake  of  this  kind. 

Nevertheless  the  berries  of  the  Solanum  nigrum,  in  one  instance 
at  least,  produced  serious  effects  in  three  children  who  had  eaten 
them.  They  complained  of  headache,  giddiness,  sickness,  colic, 
and  tenesmus.  There  was  copious  vomiting  of  a  greenish-coloured 
matter,  with  thirst,  dilated  pupils,  stertorous  respiration,  convul- 
sions, and  tetanic  stiffness  of  the  limbs.  One  child  died  in  the 
acute  stage  :  the  others  died  apparently  from  secondary  conse- 
quences during  treatment.  (Orfila,  op.  cit.  4eme  ed.  ii.  273.) 
From  three  to  four  berries  of  this  plant  have  been  found  to  pro- 
duce sleep.  In  September  1853,  the  red  berries  of  the  Woody- 
nightshade  are  stated  to  have  caused  the  death  of  a  boy,  set.  4, 
under  the  following  circumstances.  He  had  eaten  some  of  the 
berries,  and  at  first  did  not  appear  to  suffer  from  them  ;  but  eleven 
hours  afterwards  he  was  attacked  with  vomiting,  purging,  and 
convulsions,  which  continued  throughout  the  day;  the  child  being 
insensible  in  the  intervals.  He  died  convulsed  in  about  twenty- 
four  hours.  The  vomited  matters  were  of  a  dark  greenish  colour 
and  of  a  bilious  character.  Other  children  had  partaken  of  the 
berries  at  the  same  time  :  but,  one  of  them  suffered  only  slightly. 
(Lancet,  June  28,  1856,  p.  715.) 

Solania.  Analysis. — The  plants  can  only  be  identified  botani- 
cally  by  an  examination  of  the  leaves  and  berries.  The  active 
principle  in  both  is  an  alkaloid,  Solania,  which  is  itself  a  poison, 
although  not  very  energetic.  Two  grains  of  the  sulphate  of 
solania  killed  a  rabbit  in  a  few  hours.  The  action  of  solania 
and  its  salts  upon  animals  has  been  investigated  by  Dr.  J. 
Clarus,  of  Leipzig  (Reil,  Journal  fur  Toxicologic,  1857,  2  h. 
p.  245).  According  to  him,  solania  exalts  the  sensibility  of  the 
skin  like  strychnia,  but  destroys  life  by  producing  paralysis  of 
the  muscles  of  the  chest,  like  conia  or  nicotina.  It  appears  to 
occupy  an  intermediate  place  between  nicotina  and  strychnia. 
It  differs  from  atropia,  daturia  and  hyoscyamia  in  not  producing 
stupor  or  delirium,  dilatation  of  the  pupils,  or  paralysis  of  the 
sphincter  muscles.  He  regards  it  as  a  narcotico-acrid  (cerebro- 
spinal) poison,  and  assigns  the  medicinal  dose  of  the  acetate  for 
an  adult  at  one-sixth  of  a  grain.  Tests — 1.  Chromic  acid 
gives  a  sky-blue  colour  passing  to  a  green.  2.  Concentrated 
sulphuric  acid  produces  an  orange-red  colour  passing  through  a 
yellow  to  a  violet.  3.  Nitric  acid  with  the  vapour  of  ammonia 
prodiu-es  a  rose-red  colour.  4.  The  solution  is  not  precipitated 
by  chloride  of  platina  or  iodide  of  potassium. 
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CHAPTER  42. 

POISONING    BY    NUX    VOMICA          SYMPTOMS    APPEARANCES   

FATAL     DOSE      AND    PERIOD     OF    DEATH        ANALYSIS  —  ST. 

IGNATIUS'S    BEANS  UPAS  TIEUTE — JAVA  AND  MADAGASCAR 

POISONS  —  SOUTH  AMERICAN    POISONS  —  CURARA  —  CURARINA 

 STRYCHNIA    AND    ITS   SALTS  —  SYMPTOMS  APPEARANCES 

 FATAL  DOSE,  AND  PERIOD  OF  DEATH. 

Remarks. — The  poisons  belonging  to  this  section  are  so  named 
from  the  fact  that  their  chief  action  is  exerted  on  the  spinal 
marrow,  the  brain  being  unaffected.  With  an  exaltation  of 
sensibility  there  are  the  most  violent  convulsions,  in  which  the 
muscles  become  rigid  and  fixed,  producing  a  state  of  the  body 
resembling  tetanus.  There  is  no  stupor  or  delirium  ;  conscious- 
ness is  generally  retained  until  just  before  death.  Strychnia  is 
the  poisonous  alkaloid  which  produces  these  remarkable  effects. 
It  was  discovered  in  1818,  in  the  seed  of  nux  vomica,  by  Pelletier 
and  Caventon.  It  is  peculiar  to  plants  or  seeds  grown  in 
tropical  climates,  and  has  hitherto  been  found  in  five  only. 

NUX  VOMICA. 

This  is  the  seed  of  the  Strychnos  Nux  Vomica,  which  is  a  native 
of  Coromandel,  Ceylon,  and  the  jungles  of  Bengal.  The  seed  has 
the  shape  of  a  flat  round  kernel,  of  a  greyish-brown  colour,  of 
about  the  size  of  a  shilling,  but  much  thicker.  It  is  covered 
with  a  fine  silky  fibrous  down,  radiating  from  the  centre.  The 
fruit  of  the  tree  which  yields  it  is  said  to  be  of  the  size  of  a  pear, 
and  to  contain  from  three  to  five  of  these  seeds  in  the  midst  of  a 
pulp.  As  in  the  case  of  the  cherry-laurel  (p.  704),  the  pulp  is 
described  as  not  being  poisonous,  while  the  seeds  contain 
strychnia,  one  of  the  most  deadly  poisons  known.  One  seed 
weighs  about  thirty  grains  in  the  dry  state.  The  proportion  of 
strychnia  contained  in  the  seeds  has  not  been  accurately  deter- 
mined. Gmelin  has  assigned  the  proportion  at  (0-4)  less  than 
one-half  per  cent.  (Chimie  Organique,  p.  Ill),  but  Mr.  Horsley 
considers  it  to  amount  to  one  per  cent,  by  weight.  The  strychnia 
is  combined  with  a  vegetable  acid,  the  strychnic  or  igasuric  acid, 
and  this  renders  the  alkaloid  soluble  in  water.    There  is  another 
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poisonous  alkaloid  associated  with  strychnia  in  the  seed,  namely, 
brucia.  This  acts  upon  the  body  like  strychnia,  but  with  about 
only  one-sixth  of  the  power.  In  addition  to  these  poisonous 
alkaloids,  the  seed  contains  woody  fibre,  gum,  wax,  and  oil. 
Nux  vomica  is  commonly  sold  to  the  public  in  the  form  of  a 
greyish-brown  powder,  at  the  rate  of  eightpence  an  ounce.  In 
this  state  it  may  be  mistaken  for  the  powders  of  numerous  medi- 
cines,— ipecacuanha,  bark,  &c. ;  but  it  is  known  by  its  intensely 
bitter  taste,  which  is  persistent,  and  by  the  fact  that  it  strikes  a 
deep  orange  red  colour  when  treated  with  strong  nitric  acid. 
Most  medicinal  powders  give,  with  strong  nitric  acid,  a  dingy 
green  or  brown  colour.  Nux  vomica  powder  may,  however,  in 
the  process  of  grinding,  be  mixed  with  other  innocent  powders, 
which  will  entirely  destroy  this  chemical  reaction.  In  the  case 
of  Keg.  v.  Wren  (Winchester  Lent  Assizes,  1851),  I  found  the 
nux  vomica,  used  by  the  prisoner  in  an  attempt  at  poisoning,  to 
be  strongly  impregnated  with  the  powder  of  guaiacum,  so  that 
nitric  acid  produced  with  it  a  deep  green  colour.  This  fact 
served  to  identify  the  sample,  and  it  was  proved  that  it  had 
derived  the  impregnation  from  its  baving  been  ground  in  a  mill  in 
which  guaiacum  had  been  previously  ground.  In  other  cases 
the  powder  may  be  mixed  with  farinaceous  substances.  Nux 
vomica,  if  used  as  a  poison  at  all,  is  employed  in  the  form  of 
powder.  Its  chief  use  is  for  the  destruction  of  vermin.  It  has, 
however,  occasioned  numerous  deaths,  chiefly  as  a  result  of 
suicide.  Owing  to  its  bitter  taste,  its  presence  in  an  article  of 
food  would  be  detected  in  any  attempt  at  murder.  In  the  case 
of  Wren  (supra),  the  poison  was  mixed  in  milk  by  the  prisoner, 
an  ignorant  lad;  but  it  completely  altered  the  colour  and  taste  of 
the  milk,  and  thus  led  to  detection. 

Symptoms. — At  a  period,  varying  from  a  quarter  of  an  hour  to 
an  hour  or  longer,  after  the  poison  has  been  swallowed,  the  patient 
suddenly  losi'S  the  power  of  walking,  standing,  or  moving  ;  he  is 
then  seized  with  twitchings  of  the  muscles,  followed  by  shocks 
or  tetanic  spasms,  affecting  the  whole  of  the  muscular  system, — 
the  body  becoming  rigid,  the  limbs  stretched  out,  and  the  jaws  so 
fixed,  that  considerable  difficulty  is  experienced  in  introducing 
anything  into  the  mouth.  The  muscles  of  the  face  are  fixed  by 
spasmodic  contraction  producing  the  sardonic  grin,  and  the  body 
sometimes  assumes  the  state  of  opisthotonos  :  there  is  conscious- 
ness and  the  intellect  is  generally  clear.  This  spasmodic  state 
ceases  for  a  time,  but  after  a  short  interval  reappears  ;  and  the 
chest  may  become  so  fixed,  as  to  give  the  feeling  of  impending 
suffocation.  After  repeated  attacks,  generally  increasing  in 
severity,  the  patient  dies  either  suffocated  or  exhausted.  Drow- 
siness, giddiness,  and  a  feeling  of  general  illness  have  in  some 
instances  preceded  the  spasms  ;  vomiting,  pain  in  the  abdomen, 
and  other  symptoms  of  irritation,  have  also  been  occasionally 
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witnessed  among  the  symptoms.  A  woman,  set.  23,  swallowed 
120  grains  of  powdered  nux  vomica,  mixed  with  water.  Some 
time  after  she  was  suddenly  seized  with  giddiness,  a  loss  of 
power  in  her  legs,  and  a  general  feeling  of  stiffness  in  the  body, 
especially  in  the  neck.  She  fell,  was  carried  home,  and  was  then 
seen  by  a  medical  man.  He  found  her  with  her  face,  flushed, 
pupils  dilated,  the  pulse  quick,  as  well  as  the  breathing,  numb- 
ness, and  stiffness  of  the  legs,  and  a  feeling  of  constriction 
across  the  chest.  Every  two  or  three  minutes  there  was  a 
convulsive  tetanic  spasm  throughout  the  body,  but  it  was  only 
momentary,  like  an  electric  shock.  The  stomach-pump  was 
used  and  other  remedies  were  applied,  under  which  she  re- 
covered, suffering  only  from  a  slight  stiffness  of  the  jaws  and 
debility.  (Lancet,  Dec.  15,  1849.)  In  another  case,  in  which 
a  similar  dose  was  taken  by  a  man,  the  first  symptoms  were 
profuse  perspiration,  with  twitchings  of  the  muscles,  ending 
in  a  strong  and  general  tetanic  spasm.  The  mind  was  clear, 
and  questions  were  answered  rationally  during  the  intervals  of 
the  spasms.  It  was  observed  that  these  were  brought  on  when 
any  attempt  was  made  to  wipe  the  perspiration  from  his  face. 
(Lancet,  July  5,  1856,  p.  11.)  Two  hours  after  he  had  taken  the 
poison,  an  emetic  of  sulphate  of  zinc  was  given  to  him,  and  it 
produced  violent  vomiting.  The  tetanic  spasms  then  gradually 
subsided.  A  man,  set.  20,  swallowed  90  grains  of  the  powder. 
Spasms  of  the  muscles  appeared  in  ten  minutes.  In  three-quar- 
ters of  an  hour  he  was  in  a  profuse  perspiration,  the  skin  of  the 
head  and  face  congested,  the  eyes  suffused,  the  pupils  slightly 
contracted,  and  the  puise  hard.  Fits  of  tetanus,  each  lasting 
about  half  a  minute,  then  attacked  him.  All  the  muscles 
were  rigid,  and  his  breathing  appeared  for  the  time  suspended. 
The  muscles  were  then  relaxed,  and  he  was  able  to  answer 
questions.  In  two  days  he  recovered.  (Lancet,  Oct.  22,  1853, 
and  Med.  Chir.  Rev.  Jan.  1854,  p.  292.)  The  spasm  does 
not  always  involve  the  chest.  A  youth,  set.  19,  swallowed  a 
teaspoonful  (=  65  grains)  of  the  powder  of  nux  vomica  in  a 
cup  of  cocoa;  in  fifteen  minutes  he  Avas  attacked  with  con- 
vulsions, and  fell  from  his  seat.  The  whole  of  the  body  was 
affected  with  convulsive  twitchings,  but  these  were  unattended 
with  pain.  The  chest  was  not  affected,  and  there  was  no  diffi- 
culty of  breathing.  He  felt  their  approach,  but  could  not  de- 
scribe the  sensation.  The  stomach-pump  was  used  with  benefit, 
and  the  symptoms  disappeared  in  three  hours.  (Med.  Times 
and  Gaz.  April  28,  1855,  p.  424.) 

A  physician  took  by  mistake  five  grains  of  the  alcoholic  ex- 
tract of  nux  vomica  in  two  pills,  and  his  wife  took  a  similar 
dose  at  the  same  time.  They  had  tea,  and  felt  no  ill  effects  for 
fortv  minutes,  when  the  physician,  in  rising  to  go  to  the  door, 
suddenly  exclaimed,  "  Hold  me  !  "    The  wife  rose  to  render 
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assistance,  but  she  was  suddenly  fixed  in  her  position  by  mus- 
cular spasm.  In  ten  minutes  they  were  seen  by  a  medical  man, 
who  prescribed  emetics,  which  acted  speedily  and  powerfully. 
The  two  patients  were  fixed  by  spasm  to  the  chairs  on  Avbich  they 
were  sitting,  the  convulsions  coming  on  at  intervals,  and  being 
rapidly  succeeded  by  a  relaxation  of  the  muscles.  During  the  fit, 
the  heads  were  drawn  backwards,  there  was  spasmodic  clenching  of 
the  teeth,  the  heels  were  fixed  to  the  ground,  the  eyes  protruding 
from  their  sockets,  and  both  exclaimed,  "  Hold  me!  hold  me!  " 
although  there  was  a  person  on  either  side  of  each.  In  about 
five  hours,  under  the  use  of  emetics,  the  spasms  subsided.  On 
the  next  day  they  recovered,  but  suffered  from  some  debility. 
(Med.  Times  and  Gaz.  Jan.  16,  1858,  p.  69.)  The  subject  of 
poisoning  by  nux  vomica,  including  a  collection  of  cases,  has 
been  ably  treated  by  Dr.  Husemann,  in  Reil's  Journal  fur  Toxi- 
cologic, 1857,  2  H.  p.  469. 

Chronic  poisoning. —  Medicinal  doses  frequently  repeated  may 
produce  all  the  effects  of  chronic  poisoning.  '  A  lady  took  three 
grains  of  the  powder  of  nux  vomica  thrice  daily,  for  sixteen  days 
(=144  grains  in  the  whole).  There  were  no  obvious  effects  for 
a  fortnight,  when  there  was  purging  Avith  colicky  pains.  The 
nux  vomica  was  withdrawn,  and  on  the  fifth  day  after  its  with- 
drawal, the  patient  suffered  from  ringing  in  the  ears,  drowsiness, 
increased  sensibility  to  light  and  sound,  numbness  and  impairment 
of  speech.  On  the  ninth  day  she  lost  her  speech,  tetanic  symp- 
toms, with  twitchings  of  the  muscles  of  the  face  and  arms  set  in,  as 
well  as  fixation  of  the  jaws  (trismus).  There  were  slight  inter- 
vals of  relaxation,  during  which  she  swallowed  with  difficulty. 
The  pupils  were  dilated,  and  the  skin  was  hot.  The  spasms  in- 
creased, and  on  the  twelfth  day  the  breathing  became  affected. 
In  the  evening  of  this  day,  she  was  seized  with  a  strong  tetanic 
convulsion,  in  which  respiration  ceased,  the  face  became  livid, 
the  brows  contracted,  the  lips  were  drawn  widely  apart,  and  the 
features  greatly  distorted,  assuming  the  sardonic  grin.  During 
the  night  she  had  four  similar  paroxysms,  and  died  apparently 
exhausted  on  the  twenty-eighth  day  after  she  had  commenced 
with  the  nux  vomica,  and  on  the  twelfth  day  after  its  discon- 
tinuance.   (Lancet,  June  14,  1856,  p.  654.) 

Appearances.  —  These  are  not  very  characteristic.  There  is 
congestion  of  the  brain  and  its  membranes,  with  engorgement  of 
the  lungs.  The  heart  has  been  found,  in  some  instances,  empty 
and  flaccid  (see  Med.  Times  and  Gaz.  1856,  Feb.  9,  p.  149)  : 
while  in  others  it  was  distended  with  dark-coloured  and  fluid 
blood.  The  mucous  membrane  of  the  stomach  and  intestines 
is  occasionally  congested.  The  powder  has  been  found  adhering 
tenaciously  to  this  membrane.  The  spasmodic  state  of  the 
muscles  has  continued  for  some  time  after  death.  In  the  fatal 
case  of  chronic  poisoning  above  referred  to,  there  was  congestion 
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of  the  membranes  of  the  brain,  and  the  heart  was  contracted  and 
empty.  There  was  a  slight  inflammatory  appearance  in  the 
ileum.    (Lancet,  June  14,  1856,  p.  654.) 

Fatal  dose.  Period  of  death.  —  The  medicinal  dose  of  nux 
vomica  powder  is  from  two  to  three  grains,  gradually  increased. 
A  long-continued  use  of  it  may  produce,  apparently  as  a  result 
of  accumulation,  the  effects  of  chronic  poisoning  (supra).  Large 
doses  are  said  to  have  been  given,  on  some  occasions,  with 
impunity. 

The  smallest  fatal  dose  yet  recorded,  is  three  grains  of  the  alco- 
holic extract  of  nux  vomica.  Two  cases  of  poisoning  occurred  in 
London,  in  1839,  in  each  of  which  fifty  grains  of  the  powder 
proved  fatal.  In  one  of  these  death  took  place  in  an  hour;  the 
druggist  who  sold  the  poison  said  that  he  did  not  think  a  dose 
of  fifty  grains  was  sufficient  to  cause  death  ;  but  a  smaller  quan- 
tity has  been  known  to  destroy  lite.  In  an  old  case  reported  by 
Hofmann  (1739),  and  quoted  by  Christison  (901),  also  by  Traiil 
(Outlines,  137),  thirty  grains  of  the  powder,  in  two  doses  of  fifteen 
grains  each,  proved  fatal.  The  poison  was  given  by  mistake  to  a 
girl,  ast.  10,  labouring  under  quartan  fever,  and  summis  anxie- 
tatibus  prsecedentibus,  et  ad  vomendum  conatibus,  she  soon 
afterwards  died.  This  is,  I  believe,  the  smallest  fatal  dose  of  the 
powder  recorded.  This  question  became  of  some  importance  in 
the  case  of  Beg.  v.  Wren  (Winchester  Spring  Ass.  1851).  The 
prisoner  was  convicted  of  an  attempt  to  administer  this  poison 
in  milk  :  the  quantity  separated  from  the  milk  amounted  to 
forty-seven  grains. 

Death  may  occur  in  from  one  to  twelve  hours  ;  but  Dr. 
Christison  quotes  a  case  in  which  a  man  died  in  fifteen  minutes 
after  taking  a  dose  (898).  This  is  probably  the  shortest  period. 
There  are  many  instances  of  recovery  on  record  in  which  early 
treatment  was  resorted  to.  Sobernheim  mentions  the  case  of  a 
young  man,  who  took  half  an  ounce  of  the  powder,  and  suffered 
from  the  usual  symptoms  :  emetics  were  administered,  and  he 
recovered.  A  second  occurred  to  Dr.  Basedow,  of  Merseburg. 
A  young  lady  swallowed,  by  mistake,  a  tablespoonful  (=  360 
grains,  or  three-quarters  of  an  ounce)  of  the  powder  ;  she  was 
almost  instantly  deprived  of  the  power  of  walking,  and  fell 
down,  but  did  not  lose  her  recollection.  There  was  great  diffi- 
culty of  breathing.  Emetics  were  administered  with  good 
effect,  and  she  recovered.  A  third  case  is  described  by  Mr. 
Baynham,  of  Birmingham.  A  girl,  ait.  20,  swallowed  half 
an  ounce  of  the  powder.  In  half  an  hour  the  usual  tetanic 
symptoms  came  on  :— she  was  perfectly  sensible.  In  adminis- 
tering remedies,  the  spasm  of  the  muscles  of  the  jaw  was  such, 
as  to  cause  her  to  bite  through  the  cup.  The  convulsions  gra- 
dually subsided  in  about  four  hours  from  the  first  attack ;  and 
the  next  day,  although  feeble  and  exhausted,  she  was  able  to 
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walk  home.  (Med.  Gaz.  iii.  445.)  The  reporter  of  this  case 
states  that  he  has  often  prescrihed  a  scruple  of  powdered  mix 
vomica  daily,  without  any  injurious  effects  following  !  For 
another  case  of  recovery,  in  which  half  an  ounce  was  taken,  see 
Prov.  Med.  Journal,  Jan.  7,  1846,  p.  5  ;  and  for  a  case  in  which 
this  dose  proved  fatal  in  seven  hours,  see  Lancet,  May  17,  1856, 
p.  551.  Husemann  has  collected  forty-one  cases  of  poisoning 
by  nux  vomica.    (Reil's  Journal,  1857,  4  h.  p.  521.) 

Treatment.  —  The  removal  of  the  poison  from  the  stomach  by 
emetics,  or  the  use  of  the  stomach-pump,  must  be  chiefly  relied 
on.  Unless  these  means  are  employed  early,  the  jaw  may  become 
spasmodically  fixed,  so  as  to  render  all  efforts  at  relief  unavail- 
ing. In  general,  however,  the  spasms  have  intermissions,  so  that 
there  may  be  time  to  apply  remedies  in  the  interval.  The  free 
use  of  emetics  has  been  attended  with  great  benefit.  It  has  been 
asserted,  that  vomiting  does  not  occur  in  this  form  of  poisoning, 
but  this  is  an  error  (see  cases  ante,  p.  765). 

Analysis.  —  The  seed  of  nux  vomica  is  hard,  brittle,  tough, 
and  difficult  to  pulverize.  The  powder  is  of  a  grey  brown  colour 
like  that  of  liquorice  :  it  is  sometimes  met  with  in  a  coarsely 
rasped  state  :  it  has  an  intensely  bitter  taste.  It  yields  to  water 
and  alcohol,  —  strychnia,  brucia,  igasuric  or  strychnic  acid,  and 
some  common  vegetable  principles.  Heated  on  platina-foil, 
it  burns  with  a  smoky  flame.  It  is  coloured  brown  by  a  solution 
of  iodine.  Nitric  acid  turns  it  of  a  dark  orange-red  colour, 
which  is  destroyed  by  protochloride  of  tin.  The  aqueous  infusion 
or  decoction  is  reddened  by  nitric  acid,  and  is  freely  precipitated 
by  tincture  of  galls,  Persulphate  of  iron  gives  with  it  an  olive- 
green  tint.  These  properties  are  sufficient  to  distinguish  it  from 
various  medicinal  powders  which  it  resembles.  The  fine  silky 
fibres  which  cover  the  surface  of  the  seed  may  be  identified  by  the 
microscope.  For  this  purpose  a  small  quantity  moistened  with 
water,  should  be  examined  with  a  power  of  about  200  diameters. 
The  fibrous  nature  of  the  powder  will  then  be  apparent.  A 
solution  of  iodine  gives  to  the  fibres  a  golden  yellow  colour. 
There  are  no  starch-granules  to  be  seen  in  the  genuine  powder. 
As  it  closely  adheres  to  the  mucous  membrane  of  the  stomach,  the 
powder  may  be  found  in  the.  dead  body,  and  separated  by  washing 
from  the  organic  matter  with  which  it  is  mixed.  It  is  quite  inso- 
luble in  water.  Strychnia  may  be  obtained  from  it  by  a  process 
described  under  that  alkaloid  (post)  ;  but  owing  to  the  small 
proportion  present,  there  will  be  some  difficulty  in  procuring 
strychnia  in  a  crystalline  state,  unless  from  twenty  to  thirty 
grains  of  the  powder  are  obtained. 

In  the  tissues.  —  Nux  vomica  bears  the  same  relation  to 
strychnia  that  opium  does  to  morphia.  It  is  by  the  strychnia 
absorbed  from  the  powder  as  it  lies  on  the  mucous  membrane  of 
the  stomach,  that  the  life  of  a  person  is  destroyed.    Hence  the 
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poison,  for  which  we  must  seek  in  the  tissues,  is  strychnia  (sec 
p.  789).  It  is  a  remarkable  fact,  that  in  no  case  of  poisoning  by 
nux  vomica  yet  recorded,  so  far  as  I  have  been  able  to  ascer- 
tain, has  strychnia  been  found  in  the  blood  or  tissues  of  persons 
poisoned  by  it.  Strychnia  has  been  pronounced  to  be  in- 
destructible, and  in  all  cases  to  remain  in  the  dead  body  un- 
changed and  unchangeable  ;  but  those  who  have  expressed  this 
dogmatic  opinion  have  not  had  the  candour  to  test  its  accuracy 
by  seeking  for  absorbed  strychnia  in  tbe  cases  of  poisoning  by 
nux  vomica  which  have  come  before  them. 

NUX  VOMICA  BARK. 

This  was  formerly  confounded  with  the  Cuspariaor  Angostura 
bark,  and  has  been  long  known  under  the  name  of  false  angos- 
tura.  It  contains  strychnia  and  brucia,  and  in  its  effects  on  the 
body,  whether  in  the  state  of  bark,  infusion  or  decoction,  it  re- 
sembles the  seed  of  nux  vomica.  About  the  latter  end  of  the 
last  century,  a  quantity  of  this  bark  was  distributed  over  Europe, 
mixed  with  the  angostura  or  cusparia,  and  numerous  fatal  acci- 
dents occurred  before  the  true  nature  of  the  poisonous  bark 
was  discovered.  Dr.  Husemann  has  given  a  full  account  of  these 
cases  in  Red's  Journal  fur  Toxikologie,  1857,  H  4,  p.  511.  He 
has  collected  eleven  cases  of  poisoning  by  this  bark. 

The  Strychnos  Colubrina,  or  Snakewood  of  the  East  Indies, 
is  supposed  by  some  to  be  the  wood  of  the  nux  vomica,  and  to 
produce  similar  effects.  The  term  Snakewood  is  applied  in  the 
East,  to  a  variety  of  woods  which,  when  made  into  cups,  im- 
part a  bitter  taste  to  water  ;  and  the  water  is  then  considered  to 
be  an  antidote  to  the  bites  of  venomous  serpents. 

The  nux  vomica  bark  is  now  seldom  met  with.  It  is  known 
by  the  fracture  of  the  bark  acquiring  a  strong  red  colour  on 
being  touched  with  nitric  acid.  Erom  its  infusion  or  decoction 
both  strychnia  and  brucia  may  be  obtained. 

ST.  IGNATIUS'S  BEANS. 

These  are  the  seeds  of  the  Strychnos  Iynatii,  or  the  Ignafia 
Amara  (Cabalonga).  The  tree  producing  them  is  said  to  abound 
in  the  Philippine  islands.  According  to  Pereira,  the  fruit  has  a 
pyriform  shape,  and  contains  twenty  of  the  seeds.  They  were 
first  made  known  by  the  Jesuits,  and  they  were  named  after 
their  patron.  Pelletier  and  Caventou  found  that  they  contained 
1-2  per  cent,  of  strychnia  :  when  taken  in  powders  they  produce 
symptoms  and  effects  similar  to  those  caused  by  nux  vomica. 
They  were  formerly  used  as  a  febrifuge  in  medicine.  A  case  is 
related  by  Husemann,  in  which  a  man,  set.  40,  took  one  half  of 
a  bean  in  brandy,  to  cure  an  attack  of  fever.  He  suffered  from 
the  usual  tetanic  symptoms,  and  narrowly  escaped  with  his  life. 
Four  other  cases  are  referred  to  by  this  writer  (Red's  Journal 
3  D 
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fur  Tox.  1857,  H  4,  p.  520).  Mr.  Bennett  gave  half  a  drachm 
of  the  seed  procured  at  Manilla,  to  a  dog.  In  twenty-live 
minutes  the  dog  was  suddenly  seized  with  tetanic  convulsions. 
There  was  panting  respiration,  trembling  of  the  muscles,  twitch- 
ings  of  the  face,  and  frothy  saliva  issued  from  the  mouth. 
There  was  a  remission  in  five  minutes.  The  animal  was  con- 
scious. In  a  quarter  of  an  hour  after  the  first  access  of  the 
symptoms,  there  was  a  general  convulsion  of  the  body  under 
which  death  took  place.  No  particular  appearances  were  found. 
The  stomach  had  a  pinkish  hue,  and  the  powdered  seed  was 
found  in  it.  There  was  congestion  of  the  liver,  and  the  blood  was 
generally  liquid.  In  a  similar  experiment  on  a  dog  with  the  same 
quantity  of  seed — the  tetanic  symptoms  came  on  quite  suddenly 
in  half  an  hour,  and  after  various  attacks,  the  animal  died  in 
three  quarters  of  an  hour  from  the  time  of  seizure.  (Lancet 
Aug.  31,  1850,  p.  259,  and  Braithwaite's  .Retrospect,  1850,  p. 
415.)  These  beans  are  not  easily  procured  ;  their  effects  are 
identical  with  those  of  nux  vomica  and  are  due  to  strychnia. 
According  to  some  authorities  brucia  is  associated  with  strychnia. 

STRTCHNOS  (UPAS)  TIEUTE.     (JAVA  POISON.) 

The  plant  which  yields  this  variety  of  Upas  poison  is  the 
Strychnos  Tieute.  It  is  a  large  climbing  shrub  which  grows  in 
Java,  and  is  known  under  the  name  of  Tshettik.  It  contains 
strychnia,  but  no  brucia.  Its  effects  are  similar  to  those  of  nux 
vomica.  It  produces  tetanus,  asphyxia,  and  death.  This  poison 
must  not  be  confounded  with  the  Upas  Antiar  poison  of  Java, 
which,  according  to  Pereira,  is  derived  from  a  large  forest  tree 
(  Antiaris  toxicaria),  growing  to  the  height  of  from  60  to  100 
feet.  The  milky  juice  contains  3 -56  per  cent,  of  a  poisonous 
principle,  called  Antiarin. 

It  was  long  since  pointed  out  by  Sir  B.  Brodie,  that  this  poi- 
son operated  by  paralyzing  the  heart,  Kolliker  and  Pelikan 
have  lately  investigated  the  subject,  and  have  come  to  a  similar 
conclusion  ;  but  they  have  found  that  its  principal  action  is  on 
the  voluntary  muscles,  and  that  it  is  essentially  a  paralyzing  poi- 
son. It  destroys  the  excitability  of  the  nervous  system  instead 
of  exalting  it  like  strychnia.  It  acts  with  great  rapidity  on  the 
heart,  stopping  its  action  in  five  or  ten  minutes. 

The  Tanghinia  Venenifera,  or  Madagascar  poison,  is  a  seed 
of  a  brownish  black  colour,  of  the  size  of  an  almond,  presenting 
a  wrinkled  surface  with  an  odour  resembling  that  of  violets. 
The  fruit  resembles  the  almond,  but  is  larger.  This  is  used  in 
Madagascar  as  an  ordeal  poison.  Its  effect,  according  to  Kol- 
liker, is  to  paralyze  the  heart.  The  Ordeal  or  Calabar  bean  of 
Africa,  an  African  poison,  from  a  dose  of  which  Dr.  Christison 
suffered  severely,  also  appears  to  exert  its  influence  chiefly  on  the 
heart.    These  last-mentioned  poisons  do  not  contain  strychnia. 
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STRYCHNOS  TOXIFERA.      CURARA.     (SOUTH  AMERICAN  TOISON.) 

According  to  Schomburgk,  this  tree  grows  in  Guiana,  and 
furnishes  a  poisonous  juice  or  extract,  which,  when  mixed  with 
other  substances,  forms  an  arrow-poison  used  by  the  Indians  in 
killing  game,  or  destroying  each  other.  Various  names  have 
been  given  to  this  substance,  according  to  the  district  in  which 
it  is  prepared  ;  but  from  the  recent  investigations  of  Bernard  and 
Pelikan,  it  is  evident  that  the  poison  known  under  the  name  of 
Ticunas,  Woorali,  Oorara,  and  Curara  does  not  owe  its  effects 
to  strychnia,  and  that  the  plant  or  plants  which  yield  it,  do  not 
belong  to  the  strychnos  tribe.  At  the  same  time,  among  the 
variety  of  poisonous  extracts  used  by  the  Indians,  there  may  be 
one  or  more  containing  strychnia.  Martius  affirms  that  the 
Ticunas  extract  is  derived  from  the  Cocculus  Amazonum,  and 
that  it  contains  picrotoxia  (p.  753). 

The  South  American  poison  is  now  generally  known  under 
the  name  of  Curara,  from  the  plant  Curari  from  which  it  is  ob- 
tained. It  contains  a  poisonous  alkaloid  first  discovered  by 
Boussingault,  in  1828,  which  is  called  Curarina.  Animals  have 
been  said  to  fall  instantly  dead  when  shot  with  an  arrow  poi- 
soned by  Curara,  but  this  has  only  been  in  cases  where  a  vital 
organ  like  the  heart  has  been  wounded,  and  then  death  was  not 
due  to  the  poison.  According  to  Mr.  Waterton,  the  poison- 
ous extract  is  procured  chiefly  from  the  bark  of  a  creeper  or 
vine  which  grows  in  the  forests  of  Guiana  and  Central  America. 
The  Indians  prepare  the  poison  with  a  great  deal  of  mystery, 
and  mix  with  it  other  herbs,  red  and  black  ants,  and  the  pounded 
fangs  of  a  venomous  snake.  The  juice  is  extracted  from  the 
stem  of  the  creeper  by  infusion  and  compression  ;  it  is  then 
heated  with  the  other  "ingredients  over  a  slow  fire  until  it  ac- 
quires a  dark  colour  and  an  intensely  bitter  taste.  It  is  after- 
wards put  into  a  small  pot,  carefully  covered  over  and  kept  in  a 
dry  place.  It  is  occasionally  warmed  over  a  fire  that  it  may  be 
kept  dry. 

The  extract  is  so  exceedingly  miscible  with  water,  that  the 
slightest  moisture  dissolves  it  ;  hence,  it  speedily  diffuses  itself 
when  introduced  into  a  wound.  The  symptoms  which  it  pro- 
duces in  animals  are  stupor  and  paralysis.  It  does  not  begin  to 
produce  any  apparent  effects  until  after  a  lapse  of  one  or  two 
minutes,  and  there  is  apparently  no  pain  :  convulsions  come  on 
in  two  or  three  minutes,  and  the  animal  dies  in  four  or  rive 
minutes.  Putrefaction  is  not  accelerated,  and  the  flesh  of  the 
game  thus  killed  is  used  as  food  without  any  serious  effects  re- 
sulting. This  is  probably  due  to  the  very  small  quantity  ot  ab- 
sorbed poison  present  ;  for  the  Curara,  in  a  sufficient  dose,  is  fatal 
to  all  animals.  It  requires  much  more  of  this  extract  to  kill  an 
ox  than  a  smaller  animal  ;  thus,  the  Indian  adjusts  the  size 
3  D  2 
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of  his  arrow  and  the  quantity  of  poison  to  the  size  of  the 
animal.  In  one  experiment,  three  arrows  were  introduced 
beneath  the  skin  of  an  ox.  For  four  minutes  there  was  no 
effect :  the  animal  then  set  itself  firmly  on  its  four  legs  as  if  to 
resist  falling,  and  remained  quite  still  for  fourteen  minutes.  It 
then  attempted  to  walk,  staggered,  and  fell.  The  eyes  became 
fixed,  dim,  and  apparently  insensible  to  light.  Convulsions  ap- 
peared in  the  legs;  there  was  emprosthotonos,  laborious  respira- 
tion, and  an  escape  of  a  frothy  liquid  from  the  mouth.  The 
convulsions  in  the  extremities  gradually  ceased :  there  was  still 
a  perceptible  action  of  the  heart  at  intervals.  In  twenty-five 
minutes  the  animal  was  quite  dead.  The  flesh  was  eaten,  and 
gave  rise  to  no  unpleasant  symptoms,  nor  was  it  observed  to 
have  any  peculiar  taste.  There  is  no  known  antidote  to  the 
effects  of  this  poison  when  it  is  once  absorbed  into  the  blood. 
The  application  of  a  ligature  between  the  wound  and  the  heart, 
and  an  early  and  free  excision  of  the  part,  present  the  only 
chance  of  safety.  Mr.  Iliff  states  that  the  extract  retains  its 
power  for  a  period  of  twenty-seven  years  (Med.  Gaz.  xx.  282); 
but  unless  kept  dry,  it  is  liable  to  become  weakened  in  its  pro- 
perties. Bernard  found  that  some  which  had  been  loosely  kept 
on  the  tip  of  an  arrow  for  fifteen  years  killed  an  animal  very 
quickly.  He  preserved  it  in  a  state  of  solution  in  water  for  two 
years,  without  any  loss  of  its  properties.  (Lecons,  p.  258.) 

Curara,  according  to  the  experiments  of  Bernard,  is,  like  the 
serpent-poison,  active  when  introduced  into  a  wound,  but  almost 
inert  when  taken  into  the  stomach  (Lec^onssur  les  effets  des  sub- 
stances Toxiques,  Paris,  1857,  p.  239).  Small  animals  are  killed 
in  a  few  minutes  when  the  poison  is  injected  into  a  wound  :  they 
lose  all  power  over  the  muscles,  become  insensible,  and  die  with- 
out convulsions.  Kolliker  found  that  the  poison  scarcely  affected 
the  spinal  marrow,  but  that  it  paralyzed  the  voluntary  muscles. 
Pelikan  observed  that  the  alkaloid  curarina  operated  in  a  simi- 
lar manner.  Its  effect  is  to  destroy  the  motor  power  of  the  nerv- 
ous system.  Their  observations  show  that  its  action  is  the  very 
opposite  of  that  of  strychnia. 

Analysis.  —  Curara  is  a  black-looking  extract,  having  the 
appearance  of  Spanish  liquorice.  The  active  principle,  Curarina, 
is  soluble  in  water,  alcohol,  and  acid  and  alkaline  liquids.  The 
aqueous  and  alcoholic  solutions  have  a  rich  red  colour,  and  an 
intensely  bitter  taste.  Curarina  has  hitherto  been  procured 
only  as  a  dry  uncrystalline  solid.  It  is  alkaline  in  its  miction, 
neutralizes  acids,  and  produces  salts  which  do  not  crystallize. 
When  heated,  it  evolves  thick  vapours  which  have  an  intensely 
bitter  taste.  Strong  nitric  acid  produces  with  it  a  blood-red 
colour :  sulphuric  acid  gives  with  it  a  rich  carmine  tint,  in  which 
characters  it  resembles  brucia.  On  the  other  hand,  M.  Pelikan 
has  found  that  pure  curarina  possesses  the  chemical  properties 
of  strychnia  so  far  as  the  colour-tests  are  concerned,  and  with 
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more  constant  results.  Thus,  sulphuric  acid  when  conjoined 
with  the  action  of  chromate  of  potash,  ferricyanide  of  potassium 
or  peroxide  of  lead,  produced  a  beautiful  play  of  colours.  The 
galvanic  test  acted  similarly.  (Bernard,  Op.  cit.  p.  474.)  M.  Ber- 
nard remarks  that  this  similarity  of  chemical  results  proves, 
that  there  is  no  direct  relation  between  the  chemical  characters 
of  a  substance  and  its  physiological  effects.  The  same  or  simi- 
lar chemical  characters  may  exist  in  two  bodies  (curarina  and 
strychnia)  of  which  the  physiological  effects  are  not  only  diffe- 
rent but  antagonistic.  It  further  shows  the  extreme  danger  of 
relying  upon  chemical  reactions  of  this  delicate  kind,  as  infal- 
lible evidence  of  the  presence  of  one  substance,  when  the  proper- 
ties on  which  reliance  is  placed,  are  common  to  others  wholly 
different  in  their  effects  on  the  body.  Curara,  which  has  but  a 
slight  action  when  swallowed,  would,  however,  give  the  chemical 
reactions  of  strychnia  in  the  stomach,  and  thus  induce  a  certain 
class  of  chemists  to  swear  that,  beyond  all  doubt,  strychnia  was 
present,  and  that  the  person  must  "have  died  of  it! 

STRYCHNIA  AND  ITS  SALTS. 

Remarks.  —  Strychnia  (from  6  aTpvxvos,  a  term  applied  to 
plants  supposed  to  have  the  narcotic  properties  of  nightshade) 
is  an  alkaloid  extracted  from  nux  vomica.  It  was  discovered 
in  1818,  but  it  was  not  until  eight  or  ten  years  after  its  discovery 
that  it  came  into  medicinal  use.  Its  properties  as  a  deadly  poison 
have  been  long  known  to  medical  men,  but  they  have  only 
within  the  last  few  years  been  brought  prominently  before  the 
public,  and  this  alkaloid  has  now  acquired  a  fatal  notoriety. 
From  the  time  of  its  discovery  up  to  1856  it  had  caused  at  least 
seventeen  deaths,  and  numerous  cases  of  accidental  poisoning 
from  the  effects  of  which  the  persons  had  recovered.  Husemann 
in  1857  had  collected  thirty-five  cases  of  poisoning  by  strychnia 
and  its  salts  ;  namely,  twenty-four  with  the  pure  alkaloid,  eight 
with  the  nitrate,  two  with  the  sulphate,  and  one  with  the  acetate. 
(Reil's  Journal,  4  H,  p.  521,  1857.)  A  large  amount  of  ex- 
perience has  now  been  collected  on  this  form  of  poisoning. 

Symptoms.  — When  strychnia  is  taken  in  solution  it  has  a  hot 
and  intensely  bitter  taste.  This,  of  course,  is  not  necessarily  per- 
ceived when  it  is  swallowed  in  the  form  of  a  pill.  At  an  interval 
varying  from  a  few  minutes  to  one  hour  or  longer,  and  sometimes 
without  any  premonitory  svmptoms,  the  person  is  suddenly  seized 
with  a  feeling  of  suffocation  and  great  difficulty  of  breathing. 
There  are  twitchings  and  jerkings  of  the  head  and  limbs,— a 
shuddering  or  trembling  of  the  whole  frame.  Tetanic  convul- 
sions then  commence  suddenly  with  great  violence,  and  nearly 
all  the  muscles  of  the  body  are  simultaneously  affected  Ine 
limbs  are  stretched  out,  the  hands  clenched  —  the  head  after 
some  convulsive  jerkings,  is  bent  backwards,  the  whole  body  is  as 
3  d  3 
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stiff  as  a  board,  —  and  assumes,  by  increase  of  the  convulsions,  a 
bow-like  form  (opisthotonos),  being  arched  in  the  back  and 
resting  on  the  head  and  heels.  During  the  fit  the  head  is  firmly 
bent  backwards,  and  the  soles  of  the  feet  are  incurvated  or 
arched  and  everted.  The  abdomen  is  hard  and  tense  —  the 
chest  spasmodically  fixed  —  so  that  respiration  appears  to  be 
arrested  —  the  face  assumes  a  dusky  or  congested  appearance, 
with  a  drawn  and  anxious  aspect,  the  eyeballs  are  prominent 
and  staring,  and  the  lips  are  livid.  The  features  have  been 
observed  to  assume  the  peculiar  appearance  given  by  the  sardonic 
grin  (risus  sardonicus).  The  patient  complains  of  a  choking 
sensation  with  thirst  and  dryness  of  the  throat.  An  attempt  to 
drink  is  often  accompanied  with  a  spasmodic  closure  of  the  jaws, 
by  which  the  glass  or  vessel  is  broken  or  bitten.  In  several 
cases  of  poisoning  by  strychnia  there  has  been  from  the  outset 
a  sense  of  impending  dissolution,  and  one  of  the  first  exclama- 
tions made  by  the  patient  has  been,  "  I  shall  die."  The  intellect 
is  generally  clear  and  unclouded  during  the  intervals  of  the 
paroxysms,  and  the  patient  appears  to  have  a  full  sense  of  his  dan- 
ger. After  a  succession  of  fits,  and  generally  shortly  before  death, 
there  may  be  a  loss  of  consciousness.  /This  was  observed  in  a  case 
which  occurred  to  Dr.  Ogston,  and  in  that  of  Mrs.  Dove  (p.  799). 
Pain  is  occasionally  felt  at  the  pit  of  the  stomach,  and  during 
the  paroxysms  there  is  severe  suffering  from  the  violent  spasm 
of  the  voluntary  muscles.  The  consciousness  of  the  access  of 
the  fit  is  very  remarkable.  The  patient  calls  out  loudly,  "  It  is 
coming."  and  screams  or  shrieks,  asking  at  the  same  time  to  be  held. 
He  in  vain  seeks  for  relief  in  gasping  for  air  and  in  requiring  to 
be  turned  over,  moved,  or  held.  Sometimes  there  is  frothing  at 
the  mouth,  and  this  froth  is  bloody  from  injury  to  the  tongue. 
With  respect  to  the  muscles  of  the  lower  jaw  —  these,  which  are 
the  first  to  be  affected  in  tetanus  from  disease,  are  generally  the 
last  to  be  affected  by  the  poison.  The  jaw  is  not  primarily 
attacked,  and  is  not  always  fixed  during  the  paroxysm.  It  is 
relaxed  in  the  interval,  and  the  patient  can  frequently  speak  and 
swallow.  When  the  jaw  has  been  fixed  by  spasm,  unlike  the 
lock-jaw  of  disease,  this  has  come  on  suddenly  in  full  intensity, 
with  tetanic  spasms  in  other  parts,  and  there  are  intermissions 
which  are  not  witnessed  in  the  tetanus  of  disease  (see  p.  138). 
The  sudden  and  universal  convulsion  affecting  the  voluntary 
muscles  has  been  sometimes  so  violent  that  the  patient  has  been 
raised  up  and  even  jerked  off  the  bed.  During  the  convulsions 
the  pulse  is  very  quick.  After  an  interval  of  half  a  minute  to 
one  or  two  minutes,  the  convulsions  subside  ;  there  is  an  inter- 
mission—  the  patient  feels  exhausted  and  is  sometimes  bathed 
in  perspiration.  It  has  been  noticed  in  some  ot  these  cases  that 
the  pupils  were  dilated  during  the  paroxysm,  while  in  the  inter- 
mission they  were  contracted.    Slight  causes,  such  as  the  attempt 
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to  move,  or  a  sudden  disturbance,  or  even  touching  the  person 
lightly,  will  frequently  bring  on  a  recurrence  of  the  convulsions. 
In  cases  likely  to  prove  fatal,  they  rapidly  succeed  each  other 
and  increase  in  severity  and  duration  until  at  length  the  patient 
dies  exhausted.  The  tetanic  symptoms  produced  bv  strvchnia, 
when  once  clearly  established,  progress  rapidly  either  to"  death 
or  recovery.  The  duration  of  the  case,  when  the  svmptoms 
have  set  in,  is  reckoned  by  minutes,  while  in  the  te'tanus  of 
disease  when  fatal,  it  is  reckoned  by  hours,  days,  and  even 
weeks.  As  a  general  statement  of  the  course  of  these  cases  of 
poisoning, — within  two  hours  from  the  commencement  of  the 
symptoms  the  person  either  dies  or  recovers,  according  to  the 
severity  of  the  paroxysms  and  the  strength  of  his  constitution. 

The  time  at  which  the  symptoms  commence  appears  from  the 
recorded  cases  to  be  subject  to  great  variation.  In  poisoning 
by  nux  vomica  the  symptoms  are  generally  more  slow  in  ap- 
pearing than  in  poisoning  by  strychnia.  Until  they  set  in 
suddenly,  the  patient  is  capable  of  walking,  talking,  and  going 
through  his  or  her  usual  occupations.  On  an  average  in  poison- 
ing by  strychnia  the  symptoms  appear  in  from  five  to  twenty 
minutes.  The  interval  which  may  elapse  between  the  taking  of 
the  poison  and  the  first  appearance  of  symptoms  has  formed  a  sub- 
ject of  discussion,  and  in  the  case  of  a  notorious  criminal  it  was 
made  a  cardinal  point  of  the  medical  defence.  (See  ante.  p.  115). 
Dr.  Warner,  set.  39,  took  by  mistake  half  a  grain  of  sulphate  of 
strychnia ;  the  symptoms  began  in  less  than  Jive  minutts,  by 
constriction  of  the  throat,  tightness  of  the  chest,  and  rigidity  of 
the  muscles  on  attempting  to  move.  He  first  complained  of 
want  of  air,  and  requested  the  windows  to  be  opened.  He  died 
in  from  fourteen  to  twenty  minutes,  his  mind  remaining  clear 
until  the  last.  (Brit.  Amer.  Journal,  August,  1847.)  In  that 
of  Mrs.  S.  Smyth,  of  Romsey,  three  grains  of  strychnia  were 
taken  by  mistake  for  salicine.  This  lady  was  in  violent  spasms 
in  from  Jive  to  ten  minutes  afterwards,  and  she  died  in  one  hour 
and  a  quarter.  (Pharm.  Journal,  1848,  vol.  ii.  p.  298.)  A 
girl,  set  13,  took  one  grain  and  a  half  of  strychnia  in  solution 
on  an  empty  stomach  ;  the  symptoms  began  by  twitchings  of 
the  muscles  rather  more  than  an  hour  after  the  poison  was 
taken  ;  and  she  died  in  a  violent  tetanic  fit  in  two  hours  and  a 
half  after  she  had  taken  the  poison.  (Mr.  Bennett,  in  Lancet, 
Aug.  31,  1850.)  This  was  a  case  in  which,  according  to  theory, 
the  symptoms  should  have  commenced  within  a  few  minutes  ! 
I  have  elsewhere  referred  to  the  case  of  assistant-surgeon  Bond 
(pp.  115,  144).  This  gentleman  took  two  pills  containing  two 
grains  of  strychnia  at  11*30  p.m.,  believing  at  the  time  that  he 
had  taken  two  aperient  pills.  He  went  to  bed,  and  was  soon 
sound  asleep.  About  1*30  a.m.,  two  hours  after  taking  the  pills, 
he  started  from  his  sleep,  awoke  his  wife,  and  said  that  he  should 
3  o  4 
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die.  Convulsive  action  of  the  limbs  with  difficulty  of  breathing 
immediately  followed.  At  2*20  a.  m.  he  was  seen  by  my  in- 
formant, and  was  then  suffering  from  tetanic  convulsions.  No 
suspicion  existed  in  the  mind  of  deceased  or  of  any  one  about 
him  that  he  had  taken  poison.  He  was  bled,  when  a  severe 
convulsion  came  on  suddenly,  and  he  died  about  three  hours 
after  he  had  taken  the  pills.  This  case  occurred  in  December, 
1857,  and  a  report  was  forwarded  to  me  in  March,  1858.  In  a 
recent  case  reported  by  Dr.  Ogilvie,  of  Alexandria,  in  which 
about  four  grains  of  strychnia  were  taken,  the  symptoms  did  not 
appear  until  an  hour  after  the  poison  was  taken.  (Med.  Times 
and  Gaz.  Oct.  30,  1858,  p.  443.)  Drs.  Lawrie  and  Cowan  have 
reported  the  case  of  a  medical  man  who,  in  June  1853,  took 
three  grains  of  strychnia,  dissolved  in  rectified  spirit  and  diluted 
sulphuric  acid.  He  went  to  bed  and  slept  for  about  one  hour 
and  a  half,  when  he  awoke  in  a  spasm,  uttering  loud  cries 
which  alarmed  the  household.  Under  treatment,  this  gentleman 
recovered.  (Glasgow  Med.  Journal,  Part  xiv.  July  1856.) 
The  longest  interval  recorded  was  in  a  case  which  occurred  to 
Dr.  Anderson  in  1848,  in  which  two  hours  and  a  half  elapsed 
before  the  appearance  of  symptoms.  In  this  case  the  man  took 
three  and  a  half  grains  of  strychnia  by  mistake  for  muriate  of 
morphia.  He  recovered.  (Ed.  Monthly  Journal,  1848,  p.  566.) 
Other  cases  are  reported  in  which  the  symptoms  appeared  in 
from  ten  minutes  to  three  quarters  of  an  hour.  (Guy's  Hosp. 
Keports,  Oct.  1856,  p.  346  ;  also  ReiPs  Journal  fur  Toxicologic, 
1857,  2  H,  p.  499.) 

Another  fact  connected  with  the  symptoms  worthy  of  notice 
is,  that  there  is  a  great  exaltation  of  sensibility,  and  sometimes 
of  the  senses  of  sight  and  hearing ;  hence  a  slight  touch  may 
induce  a  tetanic  paroxysm.  On  the  other  hand,  patients  suf- 
fering from  the  effects  of  strychnia  have  frequently  derived 
great  relief  from  being  held,  moved,  restrained,  or  rubbed  during 
the  convulsive  fit.  (See  cases,  ante,  p.  766.)  In  Dr.  Lawrie's 
case  (supra)  great  relief  was  given  by  the  forcible  extension  of 
the  body  ;  and  in  the  cases  of  Mrs.  S.  Smyth  (supra)  and  J.  P. 
Cook  (post)  each  desired  to  be  turned  over.  In  fact,  while  a 
slight,  touch,  by  acting  more  as  an  excitant,  may  induce  a  spasm, 
a  firm  grasp  has  not  produced  this  effect.  (Report  on  Strychnia 
by  Dr.  Steiner,  Philadelphia,  1856,  p.  14.)  At  any  rate,  a  sense 
of  relief  has  been  experienced  by  the  patient  when  held,  moved, 
or  rubbed  :  he  has  been  able  to  swallow  in  the  intervals  of  the 
fits,  but  at  the  same  time  to  manifest  a  dread  of  the  act  of  swal- 
lowing. The  symptoms  of  poisoning  by  strychnia  have  been 
mistaken  for  those  of  tetanus.  (For  the  means  of  distinction, 
see  ante,  p.  138.) 

The  duration  of  the  convulsive  fit  is  subject  to  great  variation. 
In  some  cases  it  has  not  exceeded  half  a  minute ;  in  others  it 
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has  lasted  eight  minutes.  On  an  average  it  has  probably  not 
exceeded  two  minutes.  The  number  of  fits  has  varied  from  two 
to  seven  or  more.  Patients  have  died  after  one  or  two  fits, 
sometimes  during  the  convulsive  spasm,  at  others  during  the 
remission.  The  length  of  the  interval  is  in  no  two  cases  alike. 
The  convulsions  have  subsided  ;  but  there  has  often  remained 
difficulty  of  breathing,  speaking,  or  swallowing.  One  fact, 
noticed  in  all  the  cases,  has  been  the  perfect  consciousness  of 
the  patient  during  the  intervals  between  the  fits. 

Chronic  poisoning  :  accumulative  properties. — Some  facts,  else- 
where related  (ante,  p.  88),  show  that  strychnia  given  me- 
dicinally does  not  appear  to  accumulate  in  the  system.  Any 
causes,  however,  which  prevent  or  interfere  with  elimination 
may  lead  to  the  accumulation  of  the  poison  in  the  blood  and  a 
sudden  accession  of  tetanic  symptoms.  At  p.  88  is  reported  a 
case  in  which  a  sudden  increase  of  dose  led  to  death.  The  late 
Dr.  Pereira  has  recorded  a  similar  case,  which  proved  fatal  from 
the  sudden  access  of  tetanus,  although  the  medicinal  doses  had 
been  borne  with  impunity  for  several  days.  (Mat.  Med.  vol.  ii. 
pt.  i.  p.  654  ;  see  also  on  the  effects  of  small  medicinal  doses, 
Andral,  Clinique  Medicale  by  Spillan,  1836,  p.  890.) 

Local  action. — Strychnia,  like  other  alkaloids,  acts  locally.  It 
is  rapidly  absorbed  by  abraded  or  ulcerated  surfaces,  and  may 
cause  death  under  the  usual  symptoms.  It  is  used  by  the  In- 
dians, in  the  form  of  a  vegetable  extract,  as  a  poison  for  arrows. 
A  wounded  animal  soon  dies  from  the  effects  under  all  the 
symptoms  of  tetanus. 

Appearances.  —  The  body  is  commonly  observed  to  be  re- 
laxed at  the  time  of  death,  but  it  then  speedily  stiffens,  and  the 
muscles  retain  an  unusual  rigidity  for  a  long  period.  The  hands 
are  clenched,  and  the  feet  arched  or  turned  inwards.  In  the  case 
of  J.  P.  Cook,  the  rigidity  of  the  body  and  limbs  was  well 
marked  on  exhumation  after  two  months'  interment.  In  some 
instances,  when  death  takes  place  in  a  spasm,  the  rigidity  may 
continue,  and  maintain  the  body  in  the  attitude  given  to  it  by  the 
spasm.  This  occurred  in  a  case  related  below  (p.  778):  the  opi- 
sthotonic  condition  was  retained  after  death,  unless  we  assume  that 
this  was  the  result  of  a  post-mortem  action  of  the  muscles.  Dr. 
Geoghegan  observed  in  one  case  that  the  tetanic  spasm  was 
merged  in  the  subsequent  rigor  mortis,  (Dub.  Med.  Press,  June 
25,  1856,  p.  404.)  It  by  no  means  follows,  however,  that  the 
dead  body  should  always  be  found  in  an  attitude  indicative  of 
convulsions.  The  only  signs  of  the  past  existence  of  these  may 
be,— clenched  state  of  the  hands,  a  separation  of  the  legs,  and 
an  arched  condition  of  the  soles  of  the  feet.  (See  case,  Med. 
Times  and  Gaz.  Jan.  24,  1857,  p.  96.)  Another  remarkabte  ex- 
ternal appearance  is,  greater  or  less  lividity  about  the  head,  bod\ 
and  limbs,  with  fixedness  of  the  joints.     Among  the  internal 
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appearances  are  —  congestion  of  the  membranes  and  substance 
of  the  brain,  as  also  of  the  upper  part  of  the  spinal  marrow ; 
congestion  of  the  lungs  and  air-passages ;  the  heart  is  contracted 
and  empty,  but  its  right  cavities,  in  other  instances,  have  been 
found  distended  with  liquid  blood.  The  blood  is  black  and  liquid 
throughout  the  body.  The  mucous  membrane  of  the  stomach 
has  occasionally  presented  patches  of  congestion,  probably  de- 
pending on  extraneous  causes,  since,  in  other  instances,  the  sto- 
mach and  intestines  have  been  found  quite  healthy.  The  bladder 
is  generally  empty. 

A  gentleman  who  had  taken  about  six  grains  of  strychnia 
was  found  dead.  The  body  was  examined  on  the  same  day. 
The  face  was  pale,  the  features  were  calm  and  placid,  the  eyes 
were  closed,  the  pupils  natural.  The  arms,  although  still  warm, 
were  rigid  and  bent  at  right  angles,  lying  across  the  chest.  The 
whole  body  was  rigid  and  curved  in  a  state  of  opisthotonos, 
resting  upon  the  heels  and  back  of  the  head.  There  was  some 
lividity  on  the  right  side.  The  feet  were  slightly  turned  in- 
wards. The  muscles  were  of  a  bright  red  colour,  the  lungs 
were  slightly  congested,  the  heart  was  larger  than  natural,  the 
right  cavities  were  distended  with  dark  fluid  blood,  the  left  ca- 
vities contained  but  a  small  quantity.  The  stomach  was  con- 
gested, the  mucous  membrane  presenting  some  dark  brown 
patches.  It  contained  about  six  ounces  of  food,  and  in  some  of 
the  folds  strychnia  was  visible.  The  liver,  gall-bladder,  kidneys, 
spleen,  and  intestines  presented  nothing  unusual.  The  bladder 
was,  in  this  case,  nearly  full  of  urine.  The  brain  was  slightly 
congested.  (Mr.  Porter,  in  Dublin  Hosp.  Gaz.  Aug.  1,  1858, 
p.  227;  see  also  paper  by  Dr.  Geoghegan,  Dublin  Med.  Press, 
June  25,  1856,  p.  401.) 

In  a  case  in  which  a  person  died  in  six  hours  from  a  dose  of 
three  grains  (p.  781,  post),  the  rigidity  of  the  body  seven  hours 
after  death  was  so  great  as  to  allow  it  to  be  lifted  by  the  heels. 
It  was  as  stiff  as  wood,  and  all  the  muscles  were  firmly  con- 
tracted. Thirty-six  hours  after  death  this  rigidity  had  dimin- 
ished except  in  the  Angers.  The  lungs  were  congested  ;  the 
heart  was  flabby,  the  right  cavities  containing  dark-coloured 
blood,  partly  fluid  and  partly  coagulated.  The  liquid  portion 
appeared  full  of  air-bubbles.  The  only  appearance  observed  in 
the  abdomen  was  congestion  of  the  kidneys.  In  the  head,  the 
membranes  of  the  brain  (dura  and  pia  mater)  were  congested ; 
the  substance  of  the  brain  was  also  congested.  The  ventricles 
contained  much  serum;  the  choroid  plexus  was  congested  and 
of  a  dusky  colour.  The  upper  part  of  the  spinal  marrow  was 
very  red  superficially,  and  the  canal  appeared  to  be  full  of 
serum.  The  scalp  was  loaded  with  blood.  (Guy's  Hosp. 
Reports,  Oct.  1857,  p.  484.)  Mr.  Wilkins  forwarded  the  sto- 
mach of  the  deceased  to  me.    The  mucous  membrane  was  very 
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rugose,  and  of  a  dark  brownish-  red  colour.  At  the  greater  end 
there  was  a  red  patch,  arising  from  congestion,  covering  about 
three-quarters  of  an  inch  of  the  mucous  surface.  There  was  a 
diffused  redness  of  the  lining  membrane,  amounting  to  deep 
lividity  at  the  two  ends  of  the  stomach.  It  was  softened,  and 
a  thick  layer  of  mucus  adhered  to  it.  It  contained  about  seven 
ounces  of  fluid  of  a  light  reddish-brown  colour.  This  was  re- 
moved and  reserved  for  analysis.  In  a  case  that  occurred  to 
Dr.  Ogston.  in  which  a  man  died  from  three-quarters  of  a  grain 
in  about  three-quarters  of  an  hour,  the  appearances  were  similar, 
except  that  in  this  short  period  the  congestion  was  much  greater. 
The  mucous  membrane  of  the  stomach  was  of  a  dark-red  colour 
from  intense  congestion,  and  a  thin  layer  of  blood  adhered  to  it. 
The  duodenum  and  jejunum  were  also  reddened.  The  veins  of 
the  spinal  cord  and  its  sheath  were  congested.  (Lancet,  April 
19,  1856,  p.  428;  see  also  Med.  Times  and  Gaz.  1854,  Dec.  16, 
p.  924.) 

Of  the  appearances  produced  in  poisoning  by  strychnia,  there 
are  none  which  can  be  considered  strictly  characteristic.  Con- 
gestion of  the  membranes  of  the  brain  and  spinal  marrow  is 
probably  the  most  common.  With  regard  to  the  state  of  the 
heart  and  lungs,  their  condition  as  to  fulness  or  emptiness  must 
depend  rather  on  the  mode  of  dying  than  on  the  actual  cause 
producing  death.  The  condition  of  the  heart  in  these  cases  re- 
quires a  brief  notice.  It  has  been  incorrectly  assumed  from 
experiments  on  animals,  that  in  death  from  strychnia,  the  right 
cavities  of  the  heart  are  invariably  distended  with  blood,  and  a 
further  erroneous  deduction  has  been  made,  that  if  the  heart  be 
found  empty  in  any  case,  this  condition  is  inconsistent  with 
death  from  strychnia.  In  the  Guy's  Hospital  Reports  for  Oct. 
1856,  p.  346,  I  have  collected  fifteen  fatal  cases  of  poisoning  by 
strychnia,  comprising,  I  believe,  all  that  had  been  recorded  up  to 
that  date,  in  which  the  details  were  known.  Out  of  fifteen  fatal 
cases,  the  body  was  inspected  in  ten ;  and  in  six  of  these  inspec- 
tions, the  heart  was  either  found  empty,  sometimes  contracted 
and  sometimes  flabby,  or  there  was  but  little  blood  present. 
Further,  these  cases  show  that  the  condition  of  this  organ  as  to 
emptiness  or  fulness  does  not  depend  on  the  fact  whether  the 
head  has  or  has  not  been  opened  before  the  chest  is  examined. 
In  two  other  cases,  that  of  Greene,  tried  at  the  Chicago  Circuit 
Court,  and  of  Azenath  Smith,  tried  in  Canada  (post,  p.  791),  the 
heart  was  found  healthy,  but  empty,  in  all'  its  cavities.  (Poisoning 
by  Strychnia,  p.  45.) 

In  the  case  of  Dr.  Gardiner,  who  died  in  three  hours  and  a 
half  from  the  effects  of  strvchnia,  Dr.  Steiner  states  that  while 
the  membranes  of  the  brain  and  upper  part  of  the  spinal  marrow 
were  congested  with  dark  fluid  blood,  the  heart  was  small, 
contracted,  and  contained  no  blood.    (Report  on  Strychnia, 
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1856,  p.  15.)  Drs.  Scholefield  and  Wright  met  with  a  case 
which  proved  fatal  in  about  two  hours,  in  which  the  heart  was 
small,  contracted,  and  nearly  empty,  and  in  this  case  the  brain 
was  not  examined.    (Ed.  Med.  Journal,  Nov.  1858,  p.  410.) 

These  facts  demonstrate  that,  in  death  from  strychnia,  the 
condition  of  the  heart  may  vary,  and  that  there  is  not  the 
slightest  ground  for  the  assertion  that  emptiness  of  its  cavities  is 
inconsistent  with  death  from  this  poison. 

The  state  of  the  lungs  and  air-passages  is  liable  to  some  vari- 
ation. In  the  case  of  Mrs.  Dove  {Reg.  v.  Dove),  York  Summer 
Assizes,  1856,  post,  p.  799),  these  organs  were  found  highly  con- 
gested. This  lady  died  on  the  sixth  day,  after  having  had  doses 
of  strychnia  administered  at  intervals  during  that  period.  In  this 
case,  forty-two  hours  after  death,  the  muscles  of  the  body  were 
relaxed,  but  the  limbs  preserved  some  rigidity,  the  hands  and  feet 
being  incurvated  by  muscular  contraction.  The  membranes  of 
the  brain,  especially  the  inner  membrane  (the  pia  mater),  were 
much  congested.  There  was  bloody  serum  beneath  this  mem- 
brane and  in  the  ventricles.  The  substance  of  the  brain,  as  well 
as  the  membranes  and  substance  of  the  spinal  cord,  were  con- 
gested. The  cavities  of  the  heart  were  nearly  empty ;  the  small 
quantity  of  blood  therein  was  dark  and  fluid.  The  blood  was 
generally  fluid,  and  of  the  consistency  of  treacle.  The  lungs  and 
air-passages  were  engorged  with  dark  blood,  presenting  the  ap- 
pearance of  pulmonary  apoplexy;  the  mucous  membrane  of  the 
windpipe  was  of  a  dark-plum  colour,  and  presented  on  its  sur- 
face a  dark  mucus.  The  other  organs,  including  the  stomach, 
were  healthy.  In  the  stomach  there  were  slight  appearances  of 
congestion. 

Fatal  Dose. — The  medicinal  dose  of  strychnia  is  from  the 
Jjth  to  TLth  of  a  grain  two  or  three  times  a  day,  gradually  in- 
creased to  as  much  as  half  a  grain.  The  late  Dr.  Pereira  states 
that  he  has  given  as  much  as  one  grain  and  a  half  at  a  dose;  but 
subsequent  experience  satisfied  him  that  so  large  a  dose  was 
dangerous.  (Mat.  Med.  vol.  ii.  pt.  i.  p.  654.)  Andral  found 
that  a  dose  of  ^th  of  a  grain  produced,  in  a  man  suffering 
from  hemiplegia,  intense  tetanic  rigidity  in  the  paralyzed  limb. 
(Clinique  Medicale  by  Spillan,  1836,  p.  890.)  Dr.  Christison 
communicated  to  me  a  case  in  which  the  T'gth  part  of  a  grain  of 
strychnia  in  a  pill,  killed  a  child  between  two  and  three  years  of 
age  in  four  hours.  In  two  cases  of  adults,  in  each  of  which  a 
quarter  of  a  grain  had  been  taken  by  mistake,  the  patients  only 
recovered  under  early  treatment.  (Lancet,  July  26,  1856,  pp. 
107 — 117.)  The  smallest  fatal  dose  recorded  in  an  adult,  was  in 
the  case  of  Dr.  Warner.  Half  a  grain  of  the  sulphate  of  strychnia 
here  destroyed  life.  In  another  instance,  a  woman,  aet.  22,  an 
in-patient  of  the  Jersey  Hospital,  had  administered  to  her  by 
mistake  four  pills,  each  containing  \\h  of  a  grain  of  strychnia. 
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Soon  afterwards,  the  usual  symptoms  appeared,  and  speedily 
proved  fatal.  (Dub.  Med.  Press,  Sept.  17,  1852,  p.  182.)  In 
this  case  one-half  grain  of  strychnia  proved  fatal.  Three-quarters 
of  a  grain  have  destroyed  life  in  at  least  three  cases.  (On  Poi- 
soning by  Strychnia,  pp.  138,  139.)  There  are  at  least  three 
instances  recorded  in  which  persons  have  recovered  after  taking  a 
grain;  in  two  cases,  after  three  grains  (p.  776  ante);  and,  in  one 
instance,  a  person  is  said  to  have  recovered  from  a  dose  of  seven 
grains.  (Medical  Gazette,  vol.  xli.  p.  305.)  These,  however, 
must  be  regarded  as  exceptional  cases.  A  fatal  dose  of  strychnia 
for  an  adult  may  be  assigned  at  from  half  a  grain  to  two  grains. 

Period  at  which  death  takes  place.  —  In  fatal  cases, 
death  generally  takes  place  within  two  hours  after  the  taking  of 
the  strychnia.  One  of  the  most  rapidly  fatal  cases  recorded  is 
that  of  Dr.  Warner  (p.  775).  The  symptoms  commenced  in 
five  minutes,  and  he  was  dead  in  twenty  minutes.  In  the  case  of 
Cook,  the  symptoms  commenced  in  an  hour  and  a  quarter,  and  he 
died  in  twenty  minutes  after  their  commencement.  In  a  case  pri- 
vately communicated  to  me,  ten  grains  of  strychnia,  given  by 
mistake  for  sulphate  of  quinine,  killed  a  patient  in  ten  minutes.  In 
Dr.  Ogston's  case,  in  which  three-quarters  of  a  grain  were  taken, 
the  man  appears  to  have  died  in  less  than  a  quarter  of  an  hour 
from  the  commencement  of  the  symptoms,  and  probably  three- 
quarters  of  an  hour  from  the  time  of  taking  the  poison.  (Lancet, 
April  19,  1856,  p.  428.)  In  general,  whatever  may  be  the  in- 
terval between  the  dose  and  first  symptoms,  death  is  rapid  when 
the  tetanic  convulsions  have  once  commenced.  They  may  show 
themselves  in  a  sudden  and  violent  form,  and  the  life  of 
the  patient  then  depends  on  the  frequency  and  severity  of  the 
fits,  and  his  age,  strength,  and  constitution.  In  the  case  of  the 
child  that  died  from  the  sixteenth  part  of  a  grain  (p.  780),  the 
symptoms  commenced  in  half  an  hour,  but  death  did  not  take 
place  for  four  hours.  The  protracted  nature  of  this  case  may 
be  explained  by  the  smallness  of  the  dose.  (Poisoning  by  Strych- 
nia, p.  138.)  In  the  case  of  Dr.  Gardiner,  death  took  place  in 
three  hours  and  a  half.  (Report  by  Dr.  Steiner,  1856,  p.  14.)  The 
longest  duration  of  strychnia-poisoning  was  in  a  case  communi- 
cated to  me  by  Mr.  Wilkins  of  Newport,  Isle  of  Wight.  In 
February  1857,  a  gentleman  swallowed  three  grains  of  strychnia 
at  10  p.m.  In  three-quarters  of  an  hour  he  was  heard  in  his 
room  groaning,  and  was  there  found  in  tetanic  convulsions. 
They  came  on  like  shocks,  affecting  the  whole  muscular  system, 
either  spontaneously  or  on  any  attempt  to  speak,  drink,  or  move. 
During  the  fits  there  was  great  congestion  of  the  face,  the  pupils 
were  dilated,  and  the  eyes  appeared  starting  from  the  sockets. 
The  back  was  arched,  the  head  thrown  backward,  and  the  feet 
were  arched.  He  requested  to  be  turned  over.  He  was  per- 
fectly conscious,  and  held  conversation  in  the  intervals,  and  his 
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skin  was  then  bathed  in  perspiration.  The  pnlse  was  150,  and 
he  spoke  in  gasps.  He  could  swallow,  but  with  difficulty.  The 
arms  were  bent  at  the  elbows,  and  the  legs  were  stretched  out; 
the  twitchings  of  the  face  resembled  those  of  epilepsy,  but  there 
was  no  frothing  at  the  mouth-  The  heart  continued  to  beat 
after  the  cessation  of  respiration,  the  pulse  gradually  became 
more  and  more  feeble,  and  ceased  to  beat  at  4  a.m.,  i.e.  six 
Itowrs  after  he  had  taken  the  poison.  (Guy's  Hospital  Reports, 
October  1857,  p.  483  ;  see  also  ante,  p.  778.) 


CHAPTER  43. 

poisoning  et  strychnia  —  treatment  —  chemical  analysis 

—  tests  for  the  pure  alkaloid  —  objections  —  process 
for  organic  mixtures  —  the  poison  not  always  found 

—  conclusions  —  cases  of  poisoning  by  strychnia  — 
medical  evidence  at  the  trials  of  smith,  greene, 
palmer,  and  dote  —  brucla  —  its  effect8  —  analtsis. 

Treatment. — If  spasms  have  not  already  set  in  so  as  to  close 
the  jaws,  we  should,  by  the  stomach-pump  or  by  emetics,  endea- 
vour to  remove  the  poison.  In  a  case  in  which  six  grains  of 
strychnia  were  taken,  the  life  of  the  person  appears  to  have  been 
saved  by  the  early  use  of  the  stomach-pump.  (Med.  Times  and 
Gaz.  June  17,  1856,  p.  809.)  It  has  been  supposed  that  emetics 
would  not  act  in  these  cases ;  but  this  is  an  error,  based  on  im- 
perfect observation.  In  Dr.  Cowan's  case  (p.  776  ),  in  which 
three  grains  of  the  poison  had  been  swallowed  an  hour  and  a 
half  before  any  treatment  could  be  adopted,  free  vomiting  was 
induced  by  the  administration  of  emetics,  and  this  aided  in 
bringing  about  recovery.  (Glasgow  Med.  Journal,  Pt.  xiv.  July 
1856.  p.  4. j  Other  cases  of  a  similar  kind  are  recorded.  In 
one  that  occurred  to  Mr.  Hillier,  a  girl,  aet.  18,  took  two  grains 
of  strychnia  wrapped  in  a  sweetmeat.  In  half  an  hour  she  felt 
a  drawing  of  the  legs  and  body;  she  then  took  as  an  emetic 
some  common  salt,  which  did  not  act  for  twenty  minutes,  she 
then  vomited.  The  stomach-pump  was  used,  and  the  girl  speed- 
ily recovered.  (Med.  Times  and  Gaz.  April  1,  1854,  p.  316.) 
In  this  instance  also  much  relief  was  obtained  by  the  use  of 
chloroform  vapour  to  allay  the  spasms.  A  case,  in  which  a  dose 
of  liquid  chloroform  is  stated  to  have  been  beneficial,  occurred 
to  Dr.  Dresbach  ( Ohio).  A  man  swallowed  three  grains  of 
strychnia  in  three  ounces  of  a  solution.  He  was  seen  by  Dr. 
Dresbach  in  twenty  minutes,  and  was  then  in  the  following  condi- 
tion : — The  muscles  of  the  back  and  legs  were  rigidly  contracted, 
the  features  distorted,  a  sense  of  burning  in  the  stomach,  tight- 
ness in  the  chest,  giddiness,  dimness  of  vision,  the  limbs  cold, 
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and  the  body  in  a  state  of  copions  perspiration.  He  <rave  the 
man  two  drachms  of  chloroform,  and  in  less  than  fitteenniinutes 
after  swallowing  it  the  relief  is  said  to  have  been  complete. 
(Amer.  Jour.  Med.  Sei.  April  1S50,  p.  546.) 

If  the  poison  has  been  already  absorbed  and  conveyed  into 
the  blood,  there  is  no  known  antidote  to  its  action.  Opium  has 
been  recommended,  but  there  is  no  evidence  that  its  employment 
has  been  attended  with  any  benetit.  Cold  affusion  has  in"  some 
cases  only  had  the  effect  of  bringing  on  a  violent  paroxysm.  A 
mixture  of  finely  powdered  animal  charcoal  in  sugared  water 
has  been  suggested  as  an  antidote.  Xo  injury  can  follow  from 
its  use  ;  but  there  is  no  evidence  of  its  having  been  productive 
of  benefit  when  it  has  been  administered  some  time  after  the 
poison.  This  treatment  was  adopted  at  St.  Bartholomew's  Hos- 
pital in  a  case  in  which  a  man  swallowed  four  grains  of  strychnia 
with  an  equal  quantity  of  morphia  dissolved  in  spirit.  The 
symptoms  came  on  in  half  an  hour,  with  a  feeling  of  dread  as 
of  some  impending  danger,  and  a  stiffening  of  the  limbs.  He 
was  brought  to  the  hospital  an  hour  after  the  poison  was  taken. 
About  three  or  four  ounces  of  animal  charcoal  were  injected  into 
the  stomach  by  the  pump,  and  the  liquid  withdrawn  was  ex- 
amined by  Dr.  Stenhouse,  but  he  could  find  no  strychnia  therein. 
The  man  had  the  usual  svmptoms  for  ten  hours ;  after  this  he 
recovered.  (Med.  Times  and  Gas.  April  2S,  1S55.  p.  423. )  The 
patient  should  be  kept  in  perfect  quiet  and  repose  so  as  to  pre- 
vent as  far  as  possible  the  recurrence  of  the  paroxysms.  The 
senses  are  sometimes  acutely  impressionable.  Thus  light  is  in- 
tolerable, a^d  the  lowest  whisper  may  be  beard  by  the  patient. 
Even  the  feeling  of  the  pulse  or  the  sudden  approach  of  a  person 
to  the  bedside  has  been  known  to  bring  on  a  paroxysm. 

Tobacco  has  been  proposed  as  a  remedy,  and  Dr.  O'Reilly. 
U.  has  published  a  case  in  which  a  man  who  had  swallowed 
six  grains  off  strychnia  recovered  after  he  had  taken  an  infusion 
of  upwards  off  an  ounce  off  tobacco  leaves,  given  in  small  doses 
at  intervals.  It  seems,  however,  that  he  had  previously  taken  an 
emetic,  which  caused  copious  vomiting.  (Med.  Times  and  Gaz. 
June  12.  IS 55,  p.  600.")  Curara  and  conia  have  been  pro- 
posed as  antidotes,  on  the  principle  that  their  action  is  antago- 
nistic to  that  of  strvehnia,  namely,  that  they  destroy  the  motor 
power  and  paralyse  the  muscles!  The  inutility  of  this  system 
of  treatment  has"  been  elsewhere  pointed  out.  The  patient  is 
likely  to  be  killed  by  the  so-called  antidote,  it'  he  escapes  irom 
the  action  of  the  poison. 

CBEJilCAL  ANALYSIS. 

The  pure  alkaloid.— Strychnia  is  a  white  crystalline  solid, 
scarce  lv  soluble  in  water,  'it  is  dissolved  by  hot  rectified  spirit, 
and.  ill  a  smaller  degree,  by  ether.     Its  alcoholic  solution  by 
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slow  evaporation  deposits  strychnia  in  well  formed  crystals.  1. 
It  crystallises  in  lengthened  cuneiform  octahedra,  which  have 
been  described  as  four- sided  prisms,  and  in  flattened  prisms, 
crossing  each  other  at  angles  of  60°.  2.  When  heated  on  pla- 
tina-foil  or  mica,  it  melts,  and  burns  like  a  resin,  with  a  yellow 
flame,  evolving  a  black  smoke.  When  heated  in  a  small  reduc- 
tion-tube, ammonia  is  one  of  the  products  of  its  decomposition. 
3.  It  requires  7000  parts  of  cold  water  and  2500  of  boiling 
water  to  dissolve  it.  It  is  thus  separated  and  known  from  its 
salts,  all  of  which  are  very  soluble  in  water.  4.  It  is  not  very 
soluble  in  potash,  ammonia,  or  any  alkali;  hence  an  alkali  gives 
a  white  precipitate  in  the  saline  solutions  of  strychnia,  when  they 
are  not  too  much  diluted.  5.  It  is  very  soluble  in  chloroform. 
6.  It  is  dissolved  by  weak  acids,  mineral  and  vegetable.  7. 
Strychnia  and  all  its  salts  have  an  intensely  bitter  taste,  even 
when  they  do  not  form  more  than  the  ^^th  part  by  weight  of 
the  solution.  8.  Like  the  solutions  of  all  the  alkaloids,  they  are 
precipitated  by  tannic  acid. 

Tests  in  the  solid  state. — 1.  Nitric  acid  does  not  produce  any 
change  of  colour  in  pure  strychnia  or  its  salts;  but  the  strychnia 
used  in  pharmacy  is  generally  reddened  by  this  acid,  owing  to 
its  containing  brucia.  2.  Iodic  acid  produces  no  change  in  this 
alkaloid,  whereby  it  is  known  from  morphia.  3.  Cold  concen- 
trated sulphuric  acid  dissolves  it  without  producing  any  change 
of  colour.  If  to  this  solution,  a  fragment  of  a  crystal  of  bichro- 
mate of  potash  is  added  and  allowed  to  remain  for  a  few  se- 
conds, a  series  of  beautiful  colours  will  appear  wherever  the 
bichromate  meets  the  acid  mixture.  These  colours  commence 
with  a  deep  blue,  passing  through  violet,  purple,  and  red  tints, 
until,  by  long  exposure  to  the  air,  the  mixture  assumes  a  light- 
red  colour.  A  fragment  of  ferricyanide  of  potassium,  or  a  parti- 
cle of  peroxide  of  lead,  or  of  peroxide  of  manganese,  will  produce 
the  same  play  of  colours.  As  they  are  produced  by  finely  pow- 
dered peroxide  of  manganese  (if  not  added  in  too  large  quan- 
tity), they  present  the  finest  variations  of  tint,  while  the  changes 
are  not  so  rapid.  These  results  are  obtained  equally  with  the  salts 
of  strychnia.  This  "colour-test"  will  apply  to  the  smallest 
visible  quantity  of  pure  strychnia  obtained  by  the  evaporation 
of  the  smallest  quantity  of  any  of  its  solutions.  It  should  be 
applied,  not  to  the  solution,  but  to  the  dry  residue ;  the  pro- 
portion of  acid  and  manganese  or  bichromate  of  potash  must  be 
adjusted  accordingly. 

Salts  of  strychnia  in  solution. —  1.  If  not  too  diluted,  potash 
and  all  alkalies  throw  down  a  white  precipitate  not  redissolved  by 
a  slight  excess  of  the  alkali.  2.  Carbonate  of  potash  slowly  pre- 
cipitates a  diluted  solution  in  fine  prisms.  3.  Bicarbonate  of 
potash  does  not  precipitate  the  solution,  if  acid.  4.  Sulpho- 
cyanide  of  potassium  produces  a  crystalline  precipitate,  appear- 
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ing  as  flattened  prisms  under  the  microscope.  5.  Ammonia 
gives  crystals  of  strychnia.  6.  Chromate  of  potash  produces  in 
very  diluted  solutions,  prismatic  crystals  of  a  golden-yellow 
colour,  and  when  a  drop  of  sulphuric  acid  is  added  to  these 
under  the  microscope,  the  purple  and  violet  colours  are  immedi- 
ately brought  out.  This  is  a  useful  test  for  strychnia,  first  sug- 
gested by  Mr.  Horsley,  of  Cheltenham.  7.  The  chlorides  of 
platina  and  gold,  and  the  iodide  of  potassium,  with  or  without 
iodine,  produce  precipitates  the  crystalline  characters  and  polar- 
izing properties  of  which,  as  observed  by  the  microscope,  are  in 
some  respects  peculiar.  The  iodide  of  potassium  gives,  even  in 
very  diluted  solutions,  well-marked  stellated  prisms  with  fusiform 
terminations.  8.  The  solution  has  an  intensely  bitter  taste,  per- 
ceptible even  when  diluted  to  ^mth  part,  or  according  to  some, 
when  diluted  to  ^^gth  part. 

The  principal  salts  of  strychnia  are  the  acetate,  hydrochlorate, 
and  sulphate.    The  latter  is  but  little  known  in  this  country,  and 
is  chiefly  used  in  the  United  States.    All  are  eminently  poi- 
sonous.   The  acids  are  known  by  the  usual  tests.    There  is  at 
present  no  restriction  on  the  sale  of  strychnia  or  its  salts  to  the 
public.  They  may  be  procured  at  the  rate  of  threepence  a  grain, 
or  in  larger  quantities  at  sixteen  shillings  per  ounce.  Strychnia 
is  largely  imported  from  the  Continent,  and  is  exported  from 
England  to  Australia.    It  is  much  employed  in  the  destruction 
of  vermin,  and  in  Australia  in  the  destruction  of  wild  dogs.  In 
1852,  the  strychnia  annually  imported  into  this  country  amounted 
to  about  fifty  ounces.   (Pharm.  Journal,  1852,  p.  538.)   A  large 
quantity  of  strychnia  is  used  in  the  manufacture  of  Battle's  ver- 
min powder.     This  is  a  compound  of  strychnia,  starch,  and 
colouring  matter  (Prussian  blue).    It  is  sold  over  most  parts  of 
the  kingdom.    It  has  already  caused  several  deaths,  and  occa- 
sioned numerous  accidents.    (See  case,  Ed.  Med.  Journal,  Nov. 
1858,  p.  410.)    There  is  no  restriction  on  its  sale.    A  packet, 
containing  a  grain,  may  be  purchased  at  most  drug  or  oil  shops 
for  threepence  !  As  two  grains  maybe  purchased  (by  the  ounce) 
for  one  penny,  and  sold  as  vermin  powder  for  sixpence,  the  ven- 
dors of  these  dangerous  articles  realize  an  enormous  profit. 
Within  the  last  two  years,  strychnia  has  been  much  used  for  the 
purposes  of  suicide. 

Objections  to  the  tests. — There  are  no  objections  to  these  tests 
when  we  are  dealing  with  the  pure  alkaloid,  and  when  we  take 
care  that  the  more  salient  properties  of  crystallization  and  taste 
are  brought  out  as  well  as  the  production  of  colour.  Some  en- 
thusiastic chemists  have  proposed  that  we  should  rely  on  colour 
alone,  and  they  have  affirmed  that  there  is  no  substance  but 
strychnia  which  will  produce,  with  a  mixture  of  sulphuric  add 
and  bichromate  of  potash,  ferricyanide  of  potassium,  or  peroxide 
of  lead,  the  colours  above  described.  This  was  stated  on  oath 
3  E 


786       PROCESSES  FOR  STRYCHNIA  IN  ORGANIC  LIQUIDS. 


by  the  chemical  witnesses  for  the  defence  at  the  trial  of  William 
Palmer,  in  1856  (post,  p.  791).  The  researches  of  Bernard  and 
Pelikau,  published  in  1857,  have,  however,  made  known  to  the 
scientific  world  that  the  South  American  poison,  curara,  contains 
an  alkaloid,  curarina,  which  resembles  strychnia  in  the  action  of 
the  colour  tests,  brucia  in  the  action  of  nitric  acid,  and  both  in 
its  intense  bitterness  (ante,  p.  772  ;  also  Bernard,  Lec,ons,  &c, 
1857,  pp.  261,  472).  Sulphuric  acid  gives  a  variety  of  colours 
with  organic  substances.  Narceine  and  papaverine  are  rendered 
by  it  blue  ;  salicine  acquires  a  pinkish-red  ;  pyroxanthine,  a  rich 
sapphire-blue  colour,  with  various  shades  of  purple  ;  cyclamine, 
a  violet-red  colour ;  and  cerebral  matter,  a  violet  colour,  with 
various  shades  of  red.  (Ann.  d'Hyg.  1855,  vol.  i.  p.  443.) 
But  these  substances  are  coloured  by  sulphuric  acid  irrespective 
of  the  use  of  bichromate  of  potash,  or  the  other  oxidizing 
agents.  Aniline  acquires  a  deep  sapphire-blue  colour  when  a 
mixture  of  sulphuric  acid  and  bichromate  of  potash  is  added 
to  it.  In  all  these  cases,  it  is  true,  a  distinction  may  be  drawn, 
provided  the  acid  and  the  bichromate  be  separately  added,  and 
not  used  in  a  mixed  state,  as  recommended  by  Otto  and  some  other 
analysts ;  yet  the  fact  that  such  a  variety  of  colours  is  produced 
by  sulphuric  acid  on  organic  substances  should  teach  caution  in 
drawing  inferences  from  its  employment  in  cases  in  which  we 
are  operating  on  the  solids  or  liquids  of  a  dead  body.  On  the 
whole,  in  medico-legal  practice,  it  would  be  unsafe  to  rely  upon 
colour  thus  produced  in  organic  extracts,  unless  we  have  the 
corroboration  derived  from  crystalline  form  and  a  bitter  taste. 
In  the  absence  of  the  latter,  whatever  results  the  colour-test  may 
give,  there  can  be  no  certainty  that  strychnia  is  present. 

A  negative  result  must  be  received  also  with  equal  caution. 
Bocker  has  pointed  out  that  morphia,  quina,  certain  organic  acids, 
nitre,  common  salt,  and  sugar,  modify  or  prevent  the  reaction  of 
chromic  acid  on  strychnia.  (Vergiftungcn,  1857,  p.  107.)  An 
analyst  ought  therefore  to  be  well  assured  of  the  purity  of  the 
substance  which  he  is  examining  before  he  comes  to  a  conclusion 
that  strychnia  is  present  or  absent  in  an  article  presented  for 
analysis. 

Organic  mixtures. — Numerous  processes  have  been  suggested 
for  the  detection  of  this  poison  in  the  contents  of  the  stomach 
and  in  organic  liquids  generally.  It  is  unnecessary  to  describe 
the  whole  of  them.  The  general  principle  of  separation  is  nearly 
the  same  in  all.  The  alkaloid  is  first  rendered  soluble  by  the 
use  of  a  diluted  acid  —  the  tartaric,  oxalic,  acetic,  sulphuric, 
hydrochloric,  and  phosphoric  have  all  been  used  for  this  pur- 
pose. The  alkaloid  is  then  precipitated  by  carbonate  of  potash 
(Fresenius),  and  re-dissolved  in  alcohol  mixed  with  acetic  acid  ; 
or,  after  concentration,  the  acid  liquid  is  neutralized  by  potash 
or  its  carbonate,  and  the  alkaloid  removed  by  ether  (Stas);  or, 
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lastly,  the  salt  of  strychnia  is  removed  from  the  organic  liquid  by 
agitating  it  with  animal  charcoal,  and  it  is  then  separated  from 
the  charcoal  by  rectified  spirit  (Graham).  Among  these  processes, 
that  which  is  least  open  to  objection  is  based  on  the  principle 
first  suggested  by  M.  Stas  (p.  629).  1.  A  small  quantity  of 
acetic  acid  (a  few  drops  to  one  ounce)  is  added  to  the  liquid 
or  to  the  solid  very  finely  cut  up.  A  sufficient  quantity  of  water 
is  used  to  make  a  thin  liquid,  a  small  quantity  of  alcohol  is 
added,  and  the  whole  is  now  digested  in  a  water-bath,  with  fre- 
quent stirring.  2.  After  an  hour's  digestion,  the  liquid  is 
strained,  filtered,  and  pressed  ;  the  residue  is  washed  with  more 
water  and  alcohol  until  all  the  soluble  matter  is  removed.  The 
liquid  is  evaporated  in  a  water-bath  to  one-half,  and  the  residue 
is  then  treated  with  hot  alcohol,  and  filtered.  3.  The  alcoholic- 
solution  (containing  acetate  of  strychnia)  is  evaporated,  and  the 
residue  is  digested  with  a  small  quantity  of  distilled  water.  This 
is  filtered,  and  placed  in  a  stoppered  tube ;  it  is  then  rendered 
alkaline  by  potash,  and  shaken  with  twice  its  volume  of  rectified 
ether.  The  ethereal  liquid  is  poured  off  and  allowed  to  evapo- 
rate spontaneously,  when  strychnia,  if  present,  will  be  left  in 
small  circular  spots,  which  appear  crystalline  under  the  micro- 
scope. The  crystalline  form,  the  bitter  taste,  and  the  effect  pro- 
duced by  sulphuric  acid  and  bichromate  of  potash,  will  enable 
the  analyst  to  determine  whether  the  ethereal  residue  does  or  does 
not  contain  the  alkaloid  strychnia. 

Among  the  numerous  modifications  suggested,  the  use  ofchio- 
roforru  has  been  recommended  in  place  of  ether,  and  in  some 
cases  it  may  be  preferable;  but  it  exerts  a  powerful  solvent 
action  on  oil  and  fat  as  well  as  other  organic  matters,  and  on 
the  whole,  I  have  not  found  it  to  possess  any  advantage  over  ether 
in  separating  strychnia  from  organic  liquids.  It  is,  however, 
a  better  solvent  of  the  pure  alkaloid. 

In  one  experiment  by  the  ether-process,  a  quarter  of  a  grain 
of  strychnia  in  a  solution  was  given  to  a  rabbit ;  the  animal 
lived  twenty  minutes,  and  the  amount  extracted  from  the  stomach, 
which  contained  about  half  a  pound  of  hay  and  green  food,  was 
probably  not  more  than  the  ^th  of  a  grain.  Drs.  Christison  and 
Maclagan,  of  Edinburgh,  adopted  Stas's  process  in  a  similar  ex- 
periment on  a  rabbit,  which  died  from  a  quarter  of  a  grain  of 
pure  strychnia,  given  in  the  form  of  a  pill,  after  the  lapse  of  an 
hour  and  three-quarters.  Strychnia  was  found  in  the  stomach 
by  the  taste  and  the  bichromate  test.  (Guy's  Hosp.  Reports, 
Oct.  1856,  p.  385.)  Some  processes  have  been  announced  as 
more  delicate  than  that  of  Stas;  but  the  so-called  discoverers 
forget  that  a  Court  of  law  looks  to  certainty  more  than  delicacy, 
and  that  the  alleged  power  of  detecting  infinitesimal  quantities, 
although  it  may  temporarily  redound  to  the  popularity  of  the 
inventor,  is  of  no  value  at  a  criminal  trial  unless  the  results 
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are  such  as  to  leave  no  reasonable  doubt  on  the  mind  of  inde- 
pendent chemists. 

Strychnia  does  not  appear  to  be  materially  affected  by  the  de- 
composition of  organic  matter.  Mr.  L.  Thompson  detected  the 
poison  in  the  remains  of  a  dog  far  advanced  in  putrefaction, 
after  four  months'  burial.  I  have  also  detected  it  in  the  putrefied 
stomach  of  a  dog.  There  is  no  reason  to  believe,  however,  that 
this  alkaloid  is  as  indestructible  as  arsenic:  hence,  like  other  or- 
ganic poisons,  it  may  disappear  after  the  lapse  of  years.  In  the 
case  of  Mrs.  S-  Smyth  (ante,  p.  775),  who  died  from  strychnia  in 
1848,  one-half  of  the  stomach  with  part  of  its  contents  had  been 
buried  in  a  garden.  The  glass  vessel  containing  it  was  sent  to  me 
by  Mr.  Taylor,  of  Romsey,  in  the  spring  of  1858.  On  examin- 
ing the  remains  by  Stas's  process,  there  was  no  trace  of  strychnia. 
No  crystalline  residue  was  obtained,  and  the  colour-tests  pro- 
duced no  indication  of  the  presence  of  the  poison. 

In  cases  in  which  the  ordinary  processes  fail  to  reveal  the 
poison,  the  late  Dr.  Marshall  Hall  recommended  the  use  of  a 
frog  as  a  strychnoscopic  test.  This  may  be  adapted  to  the  pur- 
poses of  physiology,  but,  for  reasons  elsewhere  assigned  (p.  211), 
it  is  not  fitted  for  the  purposes  of  medical  jurisprudence. 

The  poison  not  detected — Strychnia  furnishes  no  exception  to 
the  remark  made  of  other  poisons.  The  power  of  detecting  it 
in  a  dead  body  will  depend  on  the  dose  taken,  the  time  which 
the  person  survives,  vomiting,  the  effect  of  treatment,  of  absorp- 
tion, elimination,  and,  probably,  decomposition  in  the  living 
blood  and  tissues.  I  have  elsewhere  examined  this  question 
(Guy's  Hosp.  Reports,  Oct.  1856,  p.  326,  ante,  191)  in  reference 
to  a  particular  case.  Facts  which  have  since  transpired  have 
fully  confirmed  the  conclusions  there  drawn  (ante,  p.  70).  In 
some  cases  that  have  occurred  in  the  human  subject,  in  spite  of 
death  from  strychnia,  the  alkaloid  has  not  been  found  in  the  body. 
It  may  be  suggested  that  the  processes  pursued  were  not  sufficiently 
delicate;  but  as  the  same  negative  results  are  occasionally  ob- 
tained with  respect  to  all  other  poisons,  including  even  arsenic, 
this  cannot  be  regarded  as  a  correct  explanation.  It  may  be 
that  those  who  affirm  they  never  fail  to  find  the  poison,  act  upon 
a  foregone  conclusion,  and  rely  upon  results  from  which  a  pru- 
dent chemist  would  decline  to  draw  an  affirmative  conclusion. 
The  serious  effects  of  this  reckless  system  of  testing  have  been 
elsewhere  alluded  to  (p.  632).  A  man  may  die  from  strychnia, 
and  no  trace  be  found  in  the  body,  just  as  he  may  die  from  the 
effects  of  morphia,  aconitina,  or  other  powerful  alkaloids,  which 
in  certain  cases  leave  no  trace  of  their  existence.  (See  ante, 
p.  191 ;  also  Dub.  Med.  Press,  June  25,  1856,  p.  403.)  In  a  case 
recently  recorded  by  Dr.  Ogilvie,  of  Alexandria,  in  which  four 
grains  of  strychnia  were  taken,  the  symptoms  came  on  in  an 
hour,  and  death  took  place  in  about  ten  minutes  afterwards.  A 


STRYCHNIA  IN  THE  TISSUES. 


789 


most  elaborate  analysis  was  made  by  Flandin's  process,  but  the 
result  was  that  no  strychnia  was  found  in  the  body.  The  only 
presumptive  evidence  of  its  presence  was  a  bitter  taste  of  the 
extract  of  the  contents  of  the  stomach.  (Med.  Times  and  Gaz 
Oct.  30,  1858,  p.  444.)  In  the  case  of  Mrs.  King,  of  Jamaica^ 
who  was  killed  by  a  dose  of  five  grains  of  strychnia,  adminis- 
tered by  mistake  for  oxide  of  bismuth  (September  1856),  an 
analysis  of  the  contents  of  the  stomach  was  made,  but  no  traces 
whatever  of  strychnia  were  found  in  the  contents  of  the  stomach, 
although  death  had  taken  place  rapidly.  (On  Poisoning  by 
Strychnia,  p.  151.) 

In  the  tissues. — The  process  for  detecting  strychnia  in  the  tis- 
sues is  similar  to  that  recommended  for  organic  liquids  (p.  786). 
In  the  greater  number  of  fatal  cases  of  poisoning  by  strychnia 
which  have  occurred  within  the  last  few  years,  there  has  been 
either  a  cautious  avoidance  of  the  analysis  of  the  tissues,  or  if 
these  have  been  examined,  the  results  have  not  been  published. 
The  alleged  deposition  of  strychnia  in  the  organs  and  tissues  has 
been  elsewhere  fully  considered  in  reference  to  the  absorption 
and  elimination  of  this  poison  (p.  68).  The  conclusions  at  which 
I  have  arrived  from  my  own  observations,  as  well  as  from  facts 
communicated  to  me  by  persons  on  whose  judgment  reliance 
may  be  placed,  are  these : — 

1.  That  strychnia  may  be  found  in  the  stomach  as  in  other 
cases  of  poisoning,  when  it  has  not  been  entirely  absorbed,  and 
the  stomach  and  contents  have  been  properly  preserved  for  ana- 
lysis. 2.  That  a  putrefied  condition  of  the  body  does  not  inter- 
fere with  its  detection  and  separation  when  present  in  the  remains. 
3.  That  in  some  cases,  when  given  in  small  doses,  and  in  other 
cases,  even  in  large  doses,  although  it  may  be  detected  in  the 
stomach  (if  carefully  preserved),  it  cannot  be  detected  in  the 
absorbed  state  in  the  blood  and  tissues.  4.  That  there  are  no 
facts  derived  from  experiments  on  animals,  or  from  observations 
on  ihe  human  body,  to  justify  the  statement,  that  in  all  cases  of 
poisoning  by  strychnia,  the  poison  must  by  proper  chemical  pro- 
cesses be  certainly  detected.  5.  That  in  strychnia-poisoning,  as 
in  morphia  and  other  forms  of  poisoning,  a  person  may  live  a  suffi- 
cient time  for  the  poison  to  be  entirely  removed  from  the  stomach, 
and  in  this  case  he  may  die  without  a  trace  of  strychnia  being 
found  in  the  blood,  tissues,  or  any  part  of  the  body. 

As  an  instrument  of  murder,  if  we  except  the  case  of  Miss 
Abercromby  (1830,  p.  138),  strychnia  had  not  been  known  in 
this  country  until  the  crimes  of  William  Palmer,  in  1855-6, 
drew  general  attention  to  this  poison.  The  alkaloid  had  been 
used  for  destroying  vermin,  but  it  was  scarcely  known  to  the 
public  as  a  deadly  poison.  Since  that  date  there  have  been  more 
deaths  from  strychnia,  as  the  result  of  suicide  or  accident,  than 
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had  been  previously  recorded.  In  Canada  and  the  United  States 
it  has  been  employed  for  criminal  purposes.  In  1851,  a  woman 
named  Azenath  Smith,  was  tried  in  Canada  for  the  murder  of  John 
Freeman,  by  poisoning  him  with  strychnia.  (Brit.  American  Jour- 
nal, July  1851 ;  and  Med.  Gaz.  vol.  xlviii.  p.  517.)  The  prisoner 
had  cohabited  for  a  short  time  with  the  deceased,  and  the  motive 
assigned  for  the  crime  was  a  desire  to  possess  his  property.  On 
the  Friday  before  his  death,  deceased  was  suddenly  seized  with 
stiffness  of  the  limbs  ;  his  legs  were  stretched  out  with  violent 
cramps  ;  he  could  not  bear  any  one  to  touch  him  ;  he  perspired 
greatly.  He  retained  his  intellect  throughout  :  he  recovered  in 
about  an  hour,  and  said  that  he  never  had  had  such  cramps  be- 
fore. On  the  evening  of  the  next  day,  about  ten  o'clock,  he  was 
seized  with  similar  fits,  which  continued  at  intervals  through  the 
night ;  he  shook  all  over  his  body,  his  limbs  became  stiff,  and 
he  perspired  greatly.  Deceased  ascribed  his  attack  to  some  pills 
which  he  had  taken.  He  was  better  on  the  Monday,  but  after 
taking,  as  he  supposed,  another  dose  of  the  pills,  he  was  seized 
with  jerking  of  the  limbs,  twisting  of  the  ankles,  and  other 
symptoms  of  a  tetanic  character,  his  head  being  drawn  right 
back,  and  his  legs  straightened  out  stiff.  He  said  he  should  die. 
A  medical  man  was  sent  for,  but  he  did  not  arrive  until  after  his 
death  :  hence  this  record  of  the  symptoms  immediately  before 
death  is  known  only  from  the  evidence  of  non-professional  by- 
standers. It  was  stated  that  deceased  asked  for  something  to 
take  the  taste  of  the  pills  out  of  his  mouth, — that  after  the  last 
dose  the  cramps  came  on  very  suddenly,  and  that  he  soon  died. 
From  the  evidence  at  the  trial,  it  appeared  that  after  the  first 
slight  attack,  he  was  seen  by  a  medical  man,  to  whom  he  de- 
scribed the  spasms  like  M  shocks  of  electricity."  The  prisoner,  who 
was  present,  said,  in  reply  to  an  inquiry,  that  he  had  taken  two 
"balm  of  life  pills."  On  his  second  visit,  the  medical  witness 
found  him  dead,  his  body  was  bent  back  (opisthotonos),  and  in  a 
state  of  general  spasm.  He  suspected  death  from  strychnia.  The 
body  was  buried,  but  subsequently  exhumed  and  examined.  The 
legs  were  in  a  state  of  rigid  spasm,  the  soles  of  the  feet  much 
arched,  the  toes  drawn  forcibly  towards  the  back  of  each  foot; 
the  heart  was  healthy,  but  empty  in  all  its  cavities;  the  other 
organs  of  the  chest  and  abdomen  presented  nothing  unusual.  An 
alcoholic  extract  of  the  contents  of  the  stomach  gave,  with  sul- 
phuric acid  and  peroxide  of  lead,  a  violet  colour  indicative  of 
the  presence  of  strychnia.  The  prisoner  was  supposed  to  be 
connected  with  the  act  by  evidence  that  either  she  or  a  person 
like  her,  had  purchased  five  grains  of  strychnia  in  a  neighbouring 
town  on  the  morning  of  deceased's  death.  She  had  asked  for 
and  procured  preserves  to  give  to  the  deceased,  with  his  pills. 
She  had  predicted  he  would  not  recover.  She  was  well  ac- 
quainted with  the  properties  of  strychnia,  and  had  conversed 
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about  the  destruction  of  vermin  with  it.  This,  indeed,  was  the 
reason  assigned  for  the  purchase.  She  ascribed  the  deceased's 
death  to  apoplexy,  had  the  body  buried  quickly,  sold  off  some 
of  deceased's  property,  and  left  the  house.  The  jury  were  not 
satisfied  of  the  guilt  of  the  prisoner,  and  she  was  acquitted. 
That  deceased  died  from  strychnia  was  abundantly  proved ;  but 
the  jury  may  have  supposed  that  he  took  the  poison  by  some 
accident,  or  with  the  intention  of  destroying  himself. 

At  Chicago  Circuit  Court,  Dec.  1854  and  Jan.  1855,  G.  W. 
Greene,  a  banker,  was  charged  with  the  murder  of  his  wife  by 
strychnia.  He  had  been  married  for  many  years,  and  the 
general  evidence  showed  that  he  had  latterly  maltreated  the 
deceased.  It  seems  that  she  died  suddenly  while  in  apparently 
good  health,  and  no  person  witnessed  her  death.  The  prisoner 
assigned  the  cause  to  cholera,  and  made  some  contradictory 
statements.  An  inspection  of  the  body  by  Drs.  Myers  and 
Freer  revealed  no  cause  of  sudden  death  :  there  was  no  disease. 
There  was  lividity  about  the  throat  and  eyelids,  the  tongue 
was  protruded,  and  the  limbs  were  in  a  rigid  state.  The 
stomach,  intestines,  and  brain  were  healthy.  The  lungs  and 
heart  were  also  healthy  ;  but  the  heart  was  empty,  as  well  as  the 
great  vessels  near  it.  Dr.  Blaney,  a  chemist,  deposed  to  finding 
strychnia  in  the  contents  of  the  stomach  of  deceased.  He 
employed  Stas's  process,  and  estimated  that  the  whole  quantity 
which  he  found  amounted  to  the  20th  part  of  a  grain.  He  used 
the  colour  tests,  and,  having  produced  some  of  the  crystalline 
matter  in  court,  he  applied  the  tests  for  the  satisfaction  of  the 
jury :  one  gave  the  result  indifferently,  and  the  other  not  at  all. 
The  crystals  had  a  bitter  taste.  It  was  proved  that  in  the 
drawer  of  a  bureau,  of  which  the  prisoner  had  the  key,  strychnia 
was  found  ;  and  it  is  stated  that  in  the  same  bureau  quinine  was 
kept,  which  deceased  was  in  the  habit  of  taking  for  ague,  from 
which  she  suffered.  It,  was  also  alleged  that  deceased  herself  had 
used  strychnia  for  poisoning  animals.  The  defence,  therefore, 
turned  upon  the  possibility  of  deceased  having  taken  the  poison 
(if  taken  at  all)  by  some  mistake  for  quinine.  Nevertheless, 
the  prisoner  was  convicted.  A  new  trial  was  moved  for  and 
granted. 

There  may  have  been  other  facts  of  a  moral  kind  which  led 
to  the  verdict  in  this  case  ;  but,  viewing  them  as  they  have  been 
here  reported  to  me,  there  was  a  failure  of  the  medical  evidence 
to  show  that  death  was  caused  by  strychnia.  Nothing  was 
known  concerning  symptoms :  the  appearances  were  of  a  nega- 
tive kind,  and  the  chemical  analysis  admitting  it  to  its  fullest  ex- 
tent merely  proved  the  existence  of  a  medicinal  dose  of  strychnia. 
In  fact,  but  for  this  chemical  evidence,  there  would  have  been  no 
case  against  the  prisoner  ;  and  this  evidence,  in  a  scientific  point 
of  view,  was  not  satisfactory. 

3  e  4 
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The  case  of  Beg.  v.  William  Palmer  (Cent.  Crim.  Court,  14th 
to  27th  May,  1856)  has  been  already  adverted  to  in  various 
parts  of  this  volume.  The  prisoner  was  indicted  for  the  murder 
of  his  friend  John  Parsons  Cook  by  strychnia,  and  after  a 
lengthened  trial  was  found  guilty  of  the  crime.  Whether  we 
view  the  social  position  of  the  accused,  the  enormity  of  the 
crime,  the  stealthy  and  artful  manner  in  which  it  was  per- 
petrated, and  the  unscrupulous  efforts  made  by  some  professional 
men  to  save  this  notorious  criminal  from  the  scaffold,  this  case 
surpasses  all  others  in  ancient  and  modern  records.  The  de- 
ceased, set.  28,  enjoyed  good  health,  had  never  been  subject  to 
fits  or  convulsions,  and  was  fond  of  outdoor  sports.  On  the 
evening  of  the  14th  Nov.  1855,  while  in  the  society  of  Palmer, 
he  was  first  seized  with  a  violent  vomiting  after  drinking  some 
brandy  and  water.  From  this  illness  he  recovered,  but  he  had 
repeated  attacks  of  vomiting  after  taking  various  articles  of 
food,  until  his  death,  on  the  night  of  Nov.  20th.  During  this 
time  Palmer  was  daily  with  him,  and  sent  him  broth,  which 
caused  vomiting.  Some  of  this  broth  had  been  privately  taken 
by  a  servant  before  delivering  it  to  deceased,  and  it  caused  her 
to  vomit.  The  vomiting  continued  more  or  less  daily  after 
deceased  had  taken  various  articles  of  food,  except  on  Nov.  19th, 
on  which  day  the  prisoner  was  absent.  On  the  17th  Nov.  an 
aged  practitioner  (Bamford)  was  called  in  by  Palmer  to  attend 
Cook.  On  the  18th,  Palmer  wrote  to  a  medical  friend  of  de- 
ceased's (Jones)  to  come  and  see  him,  stating  what  as  a  medical 
man  he  must  have  known  to  be  untrue,  that  he  was  labouring 
under  a  bilious  attack  combined  with  diarrhoea.  Bamford  pre- 
scribed two  pills  containing  calomel,  rhubarb,  and  half  a  grain 
of  the  acetate  of  morphia,  to  be  taken  at  night.  They  were 
taken  by  deceased  on  the  nights  of  the  17th  and  18th,  with 
benefit.  On  the  night  of  the  19th,  at  about  10.30,  Palmer  gave 
to  deceased  two  pills,  and  left  him.  At  a  quarter  before  12  the 
deceased  was  heard  to  scream,  and  he  was  then  seen  by  a  servant 
sitting  up  in  bed  and  beating  the  bed  :  he  said  to  this  witness 
that  the  pills  which  had  been  given  to  him  by  Palmer  had  caused 
his  illness.  She  thus  described  his  symptoms :  his  head  was  in 
motion,  jerking  backwards ;  his  arms  were  straightened  out, 
and  his  legs  were  quite  stiff ;  the  eyes  were  staring  ;  the  head 
was  drawn  back ;  the  mouth  closed.  He  could  speak,  and  he 
said  he  should  die.  The  prisoner,  who  had  been  sent  for  at  the 
request  of  deceased,  gave  him  a  wine-glassful  of  a  brown  liquid, 
after  which  he  vomited,  and  asked  to  have  his  hands  rubbed. 
These  were  stiff,  cold,  and  damp.  On  Nov.  20th  Palmer  was 
with  him,  and  gave  him  coffee,  which  he  vomited.  Jones 
arrived,  and  saw  him  in  consultation  with  Bamford  and  Palmer 
in  the  evening  :  he  was  then  going  on  satisfactorily.  He  refused 
to  take  more  pills,  but  it  was  agreed  that  he  should  have  the 
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morphia  pills  that  night.  The  prisoner  Palmer  did  not  inform 
either  Jones  or  Bamford  that  deceased  had  been  attacked  with 
tetanic  spasms  on  the  previous  night  after  having  taken  pills, 
and  that  he,  the  prisoner,  had  attended  him  and  sat  with  him 
for  several  hours.  On  the  night  of  the  20th,  Palmer  called  on 
Bamford  for  the  pills  : — on  the  previous  nights  they  had  been 
sent  by  a  messenger.  Bamford  made  them  up  in  Palmer's 
presence,  and  at  his  request  wrote  a  direction  on  the  box  "  night- 
pills,"  and  delivered  them  to  Palmer,  who  took  them  with  him. 
Bamford  did  not  again  see  the  deceased  alive. 

About  a  quarter  past  11  on  this  night  (and  about  an  hour 
after  the  pills  had  been  delivered  to  him  by  Bamford)  the  prisoner 
Palmer  gave  two  pills  to  deceased  in  the  presence  of  Jones, 
calling  Jones's  attention  to  Bamford's  handwriting  on  the  box. 
Palmer  then  left  the  house.  Deceased,  fearing  an  attack  like 
that  of  the  preceding  night,  requested  Jones  to  have  a  bed 
made  up,  so  that  he  might  sleep  in  the  room  with  him.  But 
for  this  circumstance,  on  which  the  prisoner  had  not  calculated, 
it  is  probable  that  deceased  would  have  been  found  dead  in 
his  bed,  and  no  accurate  history  of  the  symptoms  preceding 
death  would  have  been  made  known !  Three  quarters  of  an 
hour  after  taking  the  pills  deceased  appeared  comfortable,  but 
in  ten  minutes  more  (fifty-five  minutes  after  taking  them)  Jones 
was  suddenly  roused  by  deceased,  who  was  sitting  up  in  bed, 
said  he  was  going  to  be  ill,  asked  his  friend  to  rub  his  neck, 
and  to  send  for  Palmer.  After  swallowing  two  other  pills  (said 
to  contain  ammonia),  which  Palmer  had  brought  with  him,  de- 
ceased fell  back  on  the  bed  in  convulsions.  He  said  he  should 
be  suffocated.  They  tried  to  raise  him :  but  he  was  so  stiffened 
out  with  spasms  that  it  was  impossible.  He  then  said,  "  Turn 
me  over."  He  was  turned  on  his  side,  and  he  died  in  a  few 
minutes.  Jones  described  the  symptoms  as  those  of  tetanus  : 
every  muscle  of  the  body  was  stiffened.  When  his  neck  was 
rubbed,  the  muscles  of  the  head  and  neck  were  found  to  be 
affected  with  violent  spasms  :  his  head  was  thrown  back ;  his 
hands  were  clenched;  and  his  arms  were  in  a  state  of  rigidity. 
His  jaw  was  fixed  and  closed.  His  body  was  stretched  out  and 
rested  on  the  head  and  heels  (opisthotonos).  The  symptoms, 
therefore,  in  this  second  and  fatal  attack,  came  on  in  about  an 
hour  after  deceased  had  taken  the  suspected  pills ;  and  he  died 
in  from  sixteen  to  twenty  minutes  after  their  commencement. 

The  body  of  deceased  was  inspected  on  the  26th  Nov.,  six 
days  after  death  :  it  was  then  in  a  state  of  rigid  spasm,  and  this 
state  of  spasm  continued  in  the  limbs  for  more  than  two  months 
after  death,  i.  e.  at  a  time  when  the  body  was  exhumed  for  a 
second  inspection.  The  viscera  were  stated  to  be  universally  in 
a  sound  and  healthy  condition.  The  membranes  of  the  brain 
were  a  little  congested :  the  heart  was  empty,  and  the  blood 
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generally  dark  and  fluid.  The  mucous  membrane  of  the  stomach, 
as  well  as  that  of  the  intestines,  was  partially  congested.  There 
was  no  appearance  of  any  disease  to  account  for  death. 

The  stomach  and  intestines  were  delivered  in  ajar  to  Dr.  Rees 
and  myself  for  analysis,  without  any  other  information  than  that 
it  was  suspected  the  deceased  might  have  died  from  poison. 
We  could  procure  no  history  of  the  symptoms  preceding  death. 
As  there  has  been  much  misrepresentation  regarding  the  con- 
dition of  the  articles  for  analysis,  I  here  give  parenthetically 
the  facts. 

[On  opening  the  jar  we  found  the  stomach  cut  open  from  end 
to  end,  turned  inside  out,  with  its  mucous  membrane  lying  in 
contact  with  the  intestines.  A  short  written  memorandum,  in 
the  form  of  a  private  note,  was  handed  to  us  with  the  jar  :  there 
was,  however,  no  authentic  report  of  the  inspection  signed  by 
those  who  were  present,  and  no  statement  to  explain  the  extra- 
ordinary and  improper  condition  in  which,  in  a  suspected  case 
of  poisoning,  the  stomach  had  been  sent  to  us.  There  was  no 
intimation  that  any  contents  had  been  found  in  the  stomach, 
or,  if  found,  of  what  had  become  of  them  ;  and  it  was  not  until 
the  trial  of  the  prisoner,  six  months  afterwards,  that  Dr.  Rees 
and  I  could  arrive  at  a  solution  of  the  mystery 

The  prisoner  Palmer  threw  every  difficulty  in  the  way  of  an 
inspection.  Without  wailing  for  the  authority  of  the  relatives 
of  deceased,  he  ordered  a  coffin,  and  it  was  only  by  the 
timely  arrival  of  the  stepfather,  Stephens,  and  the  suspicion 
which  arose  in  his  mind  from  the  general  conduct  of  the 
prisoner,  that  the  body  was  not  buried.  It  subsequently  tran- 
spired that  the  criminal  Palmer  had  attended  the  inspection 
which  was  performed  by  two  young  men,  to  one  of  whom 
(Newton)  he  had  just  before  given  two  wineglassfuls  of  brandy. 
Newton,  it  is  stated,  had  never  before  made  the  inspection  of 
a  body  —  he  was  on  intimate  terms  with  the  prisoner:  he  had 
secretly  supplied  the  prisoner  with  three  grains  of  strychnia  on  the 
night  of  the  19th  Nov.,  —  the  first  night  on  which  deceased  was 
attacked  with  symptoms  of  poisoning;  a  fact  which  he  kept  con- 
cealed for  six  months,  i.  e.  until  the  trial !  He  was  cognizant  of 
the  purchase  by  the  prisoner  of  six  grains  of  strychnia  on  the  20th 
Nov.,  the  day  on  which  Cook  died  suddenly.  On  the  evening 
of  the  25th  Nov.  he  discussed  with  the  prisoner  the  fatal  dose  of 
strychnia,  and  Avhether  this  poison  could  or  could  not  be  found 
in  the  body  after  death ;  and  on  the  morning  of  the  26th,  under 
the  circumstances  described,  he  assisted  at  the  inspection  of  the 
body  of  Cook  !  His  co-inspector,  Devonshire,  published,  after 
the  trial,  the  following  account  of  Newton's  proceedings :  — 
"  He  (Newton)  punctured  the  stomach,  and  about  a  teaspoonful 
of  the  contents  were  lost.  Afterwards,  when  Dr.  Harland  and 
I  were  examining  the  lining  membrane,  Mr.  Newton  suddenly 
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turned  the  stomach  inside  out,  and  an  additional  half  teaspoonful 
was  thus  lost,  the  remainder  falling  into  the  jar."  (Letter  to  the 
Times,  May  29,  1856.)    It  is  an  anomaly  in  medico-le4l  prac- 
tice in  this  country  to  find  a  professional  murderer  attending  an 
inspection  of  the  body  of  his  victim,  and  the  inspection  con- 
ducted  by  a  friend  who  had  secretly  supplied  him  with  the 
poison,  and  had  already  discussed  the  probability  of  finding  it 
in  a  dead  body.    Under  these  circumstances  it  is  not  straining 
an  inference  too  far  to  assert  that,  if  such  a  practice  were  common 
ID  cases  of  poisoning  by  the  vegetable  alkaloids,  we  might  look 
in  vain  for  the  material  proof  of  the  presence  of  poison.  It 
transpired  too  that,  after  the  mangled  stomach  and  intestines 
bad  been  placed  in  the  jar,  the  criminal  Palmer  was  able  to 
elude  the  vigilance  of  the  inspectors  by  running  off  with  the  jar 
and  cutting  through  the  bladder  with  which  it  was  secured.  It 
was  stated  by  one  of  the  witnesses  at  the  trial  that  the  stomach 
was  tied  up  where  it  was  punctured-  by  Newton  :  but  if  so, 
Palmer  or  his  friend  Newton,  the  co-inspector,  had  certainly 
removed  the  ligature  and  spilled  the  contents,  since  the  stomach, 
as  delivered  to  us,  was  cut  in  various  directions,  the  mucous 
membrane  was  smooth  and  free  from  any  contents,  and  there 
was  no  appearance  of  any  ligature.    Such  a  state  of  things  dis- 
played either  deplorable  ignorance  in  managing  an  inspection, 
or  the  greatest  criminality  in  an  endeavour  to  defeat  chemical 
evidence.    Dr.  Rees  and  I  were  not  made  aware  of  these  facts 
until  at  and  after  the  trial,  or  they  would  have  been  made  a 
subject  of  comment  and  exposure  at  the  inquest  held  six  months 
previously.    Indeed,  it  was  studiously  concealed  from  us  at  the 
inquest  that  Palmer  and  his  friend  Newton  were  present  at  the 
inspection,— that  Newton  had  destroyed  the  stomach  and  spilled 
the  contents, — and  that  Palmer  had  cut  the  coverings  of  the  jar 
after  they  had  been  secured  !  A  second  jar  was  sent  to  Dr.  Rees 
and  myself.    This  contained  the  liver,  spleen,  kidneys,  with  a 
part  of  the  lungs,  the  whole  mixed  together,  and  in  the  midst  of 
these  viscera,  turned  upside  down,  was  a  corked  bottle  containing 
some  blood  !    No  memorandum  accompanied  this  jar,  and  we 
could  procure  no  information  respecting  the  contents  further 
than  that  they  were  taken  from  the  body  of  Cook.    The  chemical 
witnesses  retained  for  the  defence  of  the  criminal  at  the  subse- 
quent trial  dealt  with  this  inspection  as  if  it  were  nothing  out  of 
the  common  way,  and  stated  on  oath  that  the  mangling  of  the 
stomach  and  spilling  of  its  contents  could  have  created  no 
difficulty  with  respect  to  the  results  of  the  analysis.  This 
question  may  be  safely  left  for  decision  to  those  members  of 
the  profession  who  do  not  trade  in  evidence,  and  who  have 
had  some  experience  of  the  chemical  analysis  of  the  vegetable 
alkaloids.] 

Dr.  Rees  and  I  made  an  examination  of  the  coats  of  the 
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stomach  and  of  the  coats  and  contents  of  the  bowels.  The  only 
poison  found  in  these  and  other  organs  was  antimony  in  traces, 
and  this  discovery  at  once  explained  the  cause  of  the  vomiting 
from  which  deceased  had  suffered  during  his  illness.  No  anti- 
mony had  been  prescribed  for  him  by  his  medical  attendant. 

As  there  were  no  contents  of  the  stomach  discoverable  in  the 
jar,  we  examined  the  coats  for  various  poisons  —  among  others 
for  strychnia  —  by  the  process  known  as  that  of  Merck,  and 
described  by  Fresenius.  (Qualitative  Chemical  Analysis,  by 
Bullock,  p.  323.)  We  preferred  this  process  for  its  simplicity, 
and  although  not  so  delicate  as  that  of  Stas,  yet  it  has  this 
advantage  :  it  separates  strychnia  (if  present)  in  a  form  to  leave 
no  doubt  upon  the  mind.  It  was  this  process  which  was  used 
by  Dr.  Ogston  in  his  case  (ante,  p.  779),  and  by  Mr.  Morley  sub- 
sequently, in  the  case  of  Dove  (p.  799).  It  has  been  ignorantly 
attacked  by  those  who  for  a  time  had  a  personal  interest  in 
attacking  it,  and  who  would  have  equally  attacked  any  process 
whatever  that  Dr.  Rees  and  I  had  adopted.  We  found  no 
bitter  taste  in  the  alcoholic  extract,  and  no  satisfactory  indication 
of  the  presence  of  strychnia.  The  charcoal  process  of  Graham 
equally  failed  to  show  the  presence  of  the  poison.  There  was 
an  effect  produced  by  one  colour-test,  which  would  probably 
have  satisfied  some  ardent  chemist  of  the  undoubted  presence  of 
strychnia.  We,  however,  declined  to  risk  the  possible  convic- 
tion of  a  man  for  murder  upon  so  slender  a  piece  of  evidence  as 
this.  When  we  were  at  length  furnished  with  an  account  of 
the  symptoms  under  which  deceased  had  died,  we  did  not 
hesitate  to  refer  death  to  strychnia,  in  spite  of  these  equivocal 
chemical  results  :  and  this  opinion  was  subsequently  confirmed 
at  the  trial  by  the  evidence  of  some  of  the  most  eminent  patho- 
logists and  physiologists  of  the  day,  including  Brodie,  Todd, 
Christison,  Curling,  Solly,  and  others. 

It  may  be  sufficient  to  state  that  the  moral  evidence  against 
the  prisoner  was  of  the  strongest  possible  kind.  He  had  been 
associated  with  the  deceased  in  various  money-transactions  con- 
nected with  racing,  to  such  an  extent,  that  the  death  of  the 
deceased  had  become,  at  that  time,  a  necessity  to  him  in  order, 
as  he  thought,  to  extricate  himself  from  his  difficulties. 

The  medical  evidence  for  the  prosecution  was  to  the  effect 
that  viewing  the  symptoms  as  a  whole  in  the  two  attacks,  they 
were  unlike  any  known  form  of  disease,  and  admitted  of  no 
reasonable  explanation,  except  that  of  death  from  strychnia. 
The  grounds  of  distinction  between  them  and  the  symptoms  of 
tetanus  from  disease,  have  been  elsewhere  fully  detailed  (ante, 
p.  141).  It  was  proved  that  the  prisoner  had  secretly  possessed 
himself  of  three  grains  of  strychnia  on  the  night  of  the  19th 
Nov.,  shortly  before  he  gave  to  deceased  the  pills  which  led  to  the 
first  attack,  and  that  on  the  20th,  the  day  of  deceased's  death, 
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he  .had  procured  six  grains  of  strychnia  at  a  druggist's  shop. 
No  reasonable  motive  could  be  suggested  for  his  procuring  nine 
grains  of  this  poison  from  two  different  sources  within  twentv- 
four  hours,  or  any  explanation  given  of  what  had  become  of  "it. 
The  prisoner  had,  therefore,  the  motive,  the  means,  and  the 
opportunity,  of  perpetrating  the  crime,  while  death  by  suicide  or 
accident  was  wholly  inconsistent  with  the  facts. 

The  defence  turned  mainly  on  the  non-discovery  of  strychnia 
in  the  body.  The  criminal  tampering  with  the  stomach,  was 
conveniently  ignored :  and  it  was  assumed  that  no  difficulties 
had  been  placed  in  the  way  of  the  analysis.  With  this  assump- 
tion it  was  alleged  that  no  person  can  die  of  poison  unless  the 
poison  is  found  in  the  dead  body,  and  that  strychnia  being 
susceptible  of  detection  up  to  the  minutest  fractional  part  of  a 
grain,  its  absence,  under  a  proper  chemical  research,  was  a 
proof  that  deceased  could  not  have  died  from  its  effects.  To 
support  this  view,  the  counsel  for  the  defence  called  Mr.  Hera- 
path  and  Dr.  Letheby,  who  asserted  their  power  to  detect 
strychnia  up  to  the  one  fifty-thousandth  part  of  a  grain  or  less ! 
But  while  these  witnesses,  by  their  chemical  evidence,  were  thus 
leading  the  jury  to  believe  that  deceased  had  not  died  from  strych- 
nia, because  this  substance  was  not  found  in  the  coats  of  his  sto- 
mach and  intestines,  they  each  had  a  mental  reservation  to  the 
effect,  that  the  non-detection  was  not  really  owing  to  the  absence 
of  the  poison,  but  to  the  alleged  imperfect  process  pursued  by  the 
crown-witnesses  for  its  separation  !  Mr.  Herapath  had,  indeed, 
expressed  this  opinion  openly  on  various  occasions  before  the 
trial,  and  Dr.  Letheby  subsequently  published  his  views  to  the 
same  effect.  If  these  witnesses  had  only  candidly  stated  this  at 
the  trial,  it  would  have  saved  the  Court  and  jury  much  time, 
and  science  much  scandal ;  for  they  appeared  to  differ  from  the 
crown-witnesses  on  the  main  fact,  namely,  the  cause  of  death, 
when  the  difference  in  reality  was  as  to  the  relative  value  of 
their  own  and  other  processes  for  the  detection  of  strychnia, — 
a  point  which  a  jury  could  not  decide,  and  which  was  quite 
unimportant  to  the  issue. 

The  state  in  which  the  stomach  was  delivered  for  analysis 
would  to  most  scientific  persons  have  alone  sufficed  to  account 
for  the  failure  of  the  chemical  evidence  (p.  794);  but  it  was  im- 
possible to  look  for  any  charitable  consideration  from  men  who 
were  bent  on  making  a  trial  for  murder  a  scene  of  personal 
contention  and  rivalry.  Had  even  the  stomach  and  its  contents 
been  delivered  to  us  in  an  entire  state,  and  the  poison  not  found, 
the  medical  dogma  on  which  the  defence  was  based  is  utterly 
false.  In  nearly  every  chapter  on  every  poison  in  this  volume, 
the  reader  will  find  that  chemistry  has  in  some  cases  completely 
failed  to  reveal  the  presence  of  poison,  while  in  others  it  has 
misled  an  "  expert "  to  swear  to  the  presence  of  poison  in  a 
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definite  quantity  in  a  dead  body  when  the  whole  was  a  fiction  of 
the  imagination  (pp.  511,  632). 

The  evidence  for  the  defence  had  this  bearing.  If  strychnia 
had  been  found  in  the  stomach  the  death  of  the  deceased  would 
have  been  at  once  explained  ;  hence  the  symptoms  taken  as  a 
whole  were  certainly  not  inconsistent  with  poisoning.  This  in 
fact  was  admitted  by  more  than  one  witness  for  the  defence.  It 
was  suggested  that  the  symptoms  were  too  long  a  time  in 
appearing,  to  have  been  dependent  on  the  pills  —  a  suggestion 
utterly  at  variance  with  facts  (ante,  p.  775%  —  also  that  the 
deceased  if  suffering  from  the  effects  of  strychnia-poisoning  could 
Hot  have  borne  to  be  rubbed,  and  that  the  cavities  of  the  heart 
after  death  would  not  have  been  found  empty.  These  statements 
are  all  contrary  to  fact  (pp.  776,  800).  In  short,  no  natural  form 
of  disease  could  explain  the  symptoms  or  death  of  Cook  ;  and 
when  closely  examined,  there  was  not  a  single  incident  in  the 
case  which  was  not  reconcilable  with  death  from  strychnia. 
The  possession  of  the  poison,  and  the  moral  circumstances  were 
conclusive  of  the  guilt  of  the  prisoner  while  the  only  point  that 
might  have  created  doubt  —  the  non-discovery  of  poison  —  admits 
of  explanation  either  on  the  theory  of  the  prosecution  or  on  that 
of  the  defence. 

On  the  theory  of  the  chemical  witnesses  for  the  defence,  a 
sufficiently  delicate  chemical  process  had  not  been  pursued,  while 
on  the  theory  of  those  for  the  prosecution,  the  criminal  Palmer 
and  his  friend  Newton  had  either  ignorantly  or  designedly 
destroyed  the  stomach  and  its  contents,  so  as  to  render  the  de- 
tection of  a  small  residuary  quantity  of  this  poison  impossible. 
But  the  view  of  the  witnesses  for  the  defence,  when  taken  with 
the  medical  evidence,  fully  justified  the  verdict  of  the  jury.  A 
criminal  is  not  to  be  acquitted  on  the  assumption  that  a  more 
delicate  chemical  process  might  have  been  adopted  by  the  Crown 
witnesses  for  the  detection  of  poison  in  a  dead  body;  for  there  is 
not  a  criminal  casein  which  an  unscrupulous  solicitor  might  not 
procure  this  kind  of  evidence  of  opinion  in  favour  of  the  most  ac- 
complished professional  poisoner.  There  are  various  methods  of 
arriving  at  the  same  chemical  result,  and  every  analyst  thinks 
his  own  process  the  best.  In  fact,  the  chemical  witnesses  for  the 
defence  differed  among  themselves  as  to  the  best  process  for 
extracting  strychnia;  and  they  only  agreed,  pro  hdc  vice,  in  con- 
demning that  which  was  adopted  by  the  Crown  witnesses  !  The 
jury  meanwhile  decided  the  case  on  the  common  sense  principle, 
that  evidence  based  on  the  50,000dth  of  a  grain  of  something  said 
to  be  strychnia  by  one  or  two  chemists,  could  not  materially  add  to 
the  value  of  the  evidence  from  symptoms.  Either  the  symptoms 
were  safe  for  their  guidance  without  this  refined  arithmetical 
addition,  or  they  were  not.  If  they  were  not  safe  without  it,  they 
could  hardly  have  acquired  safety  with  it,  especially  when  it  is 
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considered  that  the  most  confident  of  chemical  witnesses  are 
liable  to  be  deceived  by  the  results  of  their  tests  (p.  632 ). 

That  the  prisoner  was  guilty  of  the  foul  crime  of  murdering  his 
friend,  no  one  who  views  the  whole  case  apart  from  prejudice 
can  entertain  a  reasonable  doubt.  A  distinguished  German 
writer  who  has  commented  on  this  trial,  expresses  his  astonish- 
ment that  any  professional  men  could  be  found  in  England  who 
could  stand  forward  and  publicly  state  on  oath  that  the 
symptoms  under  which  Cook  died  might  be  explained  by  any 
form  of  nervous  disease,  epilepsy,"  or  angina  pectoris.  (Dr. 
Husemann  in  Rett's  Journal,  1857^  4th  Heft,  p.  564.)  It  argues 
but  little  for  the  knowledge  or  moral  feelings  of  medical  wit- 
nesses, and  must  shake  the  confidence  of  the  public,  as  it  has 
already  done  to  a  great  extent  in  the  trustworthiness  of  medical 
opinions.  Such  must  be  the  result  when  scientific  witnesses  accept 
briefs  for  a  defence  ;  when  they  go  into  a  witness-box,  believing 
one  thing,  and  endeavour  to  lead  a  jury  by  their  testimony  to 
believe  another, — when  they  make  themselves  advocates  and  deal 
in  scientific  subtleties,  instead  of  keeping  to  the  plain  truth. 
Such  men  should  be  marked  by  the  public,  and  their  efforts  at 
endeavouring  to  confer  impunity  on  the  foulest  crimes,  and  to 
procure  the  acquittal  of  the  most  atrocious  criminals  should  be 
duly  noted.  The  chemical  defenders  of  the  culprit  Tawell  on 
the  "  apple-pip  "  theory  (ante,  p.  682),  were  in  the  foremost  rank 
to  defend  the  culprit  Palmer  !  Fortunately  for  society  their 
efforts  did  not  prove  successful  in  either  case.  In  the  meantime 
this  pernicious  system  is  a  heavy  blow  and  a  great  discourage- 
ment to  the  detection  and  exposure  of  murder  by  secret  poison- 
ing. No  man  in  this  country  can  henceforth  venture  to  denounce 
a  grave  crime  of  this  kind  committed  by  a  person  of  wealth  or  of 
social  position,  without  being  prepared  to  incur  the  most  calum- 
nious attacks,  and  to  have  his  opinions  and  motives  grossly  mis- 
represented. If,  after  due  consideration,  he  boldly  expresses  his 
opinion  at  an  inquest  and  persists  in  it,  he  is  said  to  be  pre- 
judiced ;  if  he  hesitates  or  expresses  himself  timidly,  he  is  not  to 
be  trusted  I  There  is  but  little  protection  afforded  to  a  witness 
by  a  Court  of  law  ;  the  accused  person  is  there  the  sole  object  of 
sympathy  and  consideration,  and  a  learned  counsel  is  only  mildly 
rebuked  who,  against  the  whole  bearing  of  the  scientific  evidence, 
asserts  that  the  prisoner  is  innocent,  and  asks  the  jury  to  adopt 
his  venal  assertion  in  preference  to  the  unbiassed  opinions  of 
medical  men. 

The  case  of  Beg.  v.  Dove  (York  Summer  Assizes,  1856),  pre- 
sents many  features  of  interest.  The  prisoner  was  charged  with 
the  murder  of  his  wife,  by  administering  to  her  strychnia. 
About  six  days  before  her  death,  after  having  breakfasted  with 
the  prisoner,  the  deceased  was  suddenly  seized  with  loss  of 
power  in  the  legs,  general  stiffness,  twitchings  and  cramps  of  the 
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muscles.  These  symptoms  occurred  with  greater  or  less  severity 
during  the  week,  and  each  attack  followed  soon  after  the  pri- 
soner had  administered  medicine  to  her.  She  had  five  or  more 
similar  attacks  in  the  six  days,  hut  from  these  she  recovered. 
They  were  set  down  to  hysteria  hy  the  medical  attendant,  and 
were  treated  accordingly.  On  the  evening  of  her  death  the 
prisoner,  while  partially  intoxicated,  gave  to  her  some  medicine 
as  usual  (in  a  liquid  form).  She  complained  of  its  being  hot 
and  very  hitter.  In  less  than  half  an  hour  she  had  another  attack, 
and  after  a  succession  of  fits"  she  died  in  two  hours  under  all  the 
usual  symptoms  of  tetanus  from  strychnia.  It  seems  that  in 
every  attack,  excepting  the  last,  she  had  asked  to  be  rubbed; 
the  rubbing  seemed  to  relieve  her,  and  on  this  occasion  when 
she  felt  the  spasms  coming  on  she  asked  one  of  her  attendants 
to  take  hold  of  her  hand.  The  appearances  in  the  body  (see 
p.  7S0)  corroborated  the  medical  inference,  that  death  had  taken 
place  from  strychnia,  a  view  supported  by  Dr.  Christison,  Mr. 
Hey,  Mr.  Morley,  and  others.  Mr.  Morley  carefully  removed 
the  stomach  and  contents,  and  in  the  latter  he  found  enough 
strychnia  not  only  to  give  the  chemical  results  with  all  the  tests, 
but  to  poison  several  animals.  Traces  were  also  found  in  the 
contents  of  the  intestines.  For  some  unexplained  reason,  the 
tissues  were  not  examined  for  absorbed  strychnia.  Considering 
that  at  this  time  accurate  scientific  information  was  required  on 
this  point,  the  omission  was  a  serious  one,  and  equally  damaging 
to  the  cause  of  justice  as  well  as  the  interests  of  science.  If 
there  be  any  truth  in  the  doctrine  of  the  deposition  and  retention 
of  strychnia  in  the  organs,  this  woman's  body  must  have  been 
saturated  with  the  poison. 

In  the  defence  it  was  not  denied  that  death  had  taken  place 
from  strychnia.  It  was  proved  and  admitted  that  the  accused 
had  procured  at  different  times,  recently  before  the  deceased's 
death,  ten  grains  and  five  grains  of  strychnia.  The  former 
quantity  had  been  used  by  him,  at  least  in  part,  to  poison  cats  and 
mice ;  the  latter  quantity  was  probably  that  which,  in  divided 
doses,  had  led  to  the  death  of  his  wife.  A  defence  of  insanity 
was  set  up,  but  this  utterly  failed,  as  a  criminal  motive, —  means, 
and  opportunity  were  apparent;  and  with  a  full  knowledge  of  the 
effects  of  the  poison,  there  was  evidence  of  conversation  on  the 
part  of  the  prisoner  regarding  the  power  of  detecting  the  poison 
in  the  body.  The  only  strong  point  of  the  defence  turned  upon 
the  non-analysis  of  the  tissues.  The  slighter  attacks  of  spasms 
up  to  the  Saturday  were  assigned  to  hysteria ;  they  had  been 
treated  as  such  by  the  medical  attendants;  if  due  to  strychnia 
administered  in  divided  doses  over  a  week,  the  poison  would 
have  been  found  in  the  tissues,  and  should  have  been  sought 
for  there.  The  fatal  illness  and  death,  as  well  as  the  appear- 
ances in  the  body,  and  the  discovery  of  strychnia  in  the  con- 
tents of  the  stomach  and  bowels,  were,  it  was  contended 
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reconcilable  with  the  hypothesis  of  one  accidental  administration 
of  the  poison  in  the  medicine  or  food  on  Saturday  night.  The 
supposition  of  accident  was  however  inconsistent  with  the  con- 
duct of  the  prisoner,  and  he  was  properly  convicted  and  executed. 
Nevertheless  it  is  a  matter  to  be  regretted  that  the  alleged  fre- 
quency of  administration  was  not  supported  by  the  detection  of 
strychnia  in  the  blood  and  tissues,  especially  as  one  of  the  analysts 
(Mr.  Nunneley)  had  volunteered  his  opinion  at  the  trial  of 
Palmer  three  months  previously  that  it  might  be  there  detected  ! 
But  considering  the  kind  of  defence  set  up  in  Palmer's  case, 
and  supported  by  Mr.  Nunneley,  the  omission  was  judicious. 
The  result  might  have  at  once  falsified  some  of  the  loose  asser- 
tions made  at  this  trial. 

BRUCIA. 

This  is  an  alkaloid  generally  associated  with  strychnia.  The 
seeds  of  the  nux  vomica  yield  chiefly  strychnia,  while  the  bark 
of  the  tree  is  said  to  contain  brucia  in  large  proportion.  It 
derives  its  name  from  Bruce,  the  Abyssinian  traveller,  as  it  was 
extracted  from  the  bark  of  a  tree  supposed  to  have  been  dis- 
covered by  Bruce  in  Abyssinia,  whereas  the  bark  turned  out  to  be 
that  of  the  nux  vomica  from  the  East  Indies.  Brucia  is  also 
found  in  St.  Ignatius's  beans. 

Symptoms  and  Effects.  —  This  alkaloid  and  its  salts  produce  in 
man  and  animals  symptoms  similar  to  those  caused  by  strychnia. 
It  is  not  so  powerful  a  poison,  and  requires  to  be  given  in  much 
larger  doses.  Magendie  regarded  it  as  having  one-twelfth  of  the 
strength  of  strychnia,  while  Andral  assigns  to  it  one-sixth  of  the 
power.  As  a  medicine  it  may  be  given  in  doses  of  half  a  grain, 
a  quantity  which  would  prove  fatal  if  strychnia  were  employed. 
Poisoning  by  brucia  is  rare.  Casper  refers  to  three  cases  of 
death  from  rat  poison,  containing  arsenic  and  brucia.  No  trace 
of  brucia  was  found  in  the  stomach.    (Ger.  Med.  1857,  p.  444.) 

Analysis. — Brucia  is  much  more  soluble  in  water  and  al- 
cohol than  strychnia.  It  may  be  separated  from  strychnia  by 
alcohol.  Its  hot  aqueous  solution  has  a  strong  alkaline  reaction. 
It  is  easily  dissolved  by  dilute  acids.  1.  By  dissolving  it  in 
hydrochloric  acid,  and  adding  ammonia,  it  may  be  obtained  in 
groups  of  stellated  crystals.  2.  Sulphocyanide  of  potassium  sepa- 
rates it  from  its  solutions  in  crystalline  tufts.  3.  Nitric  acid 
gives  to  brucia  and  its  salts,  either  solid  or  in  solution,  a  deep  blood 
red  colour,  4.  If  the  liquid  thus  reddened  be  gently  warmed, 
and  chloride  of  tin  is  gradually  added  to  it  when  cold,  it  assumes 
a  rich  purple  red  colour.  An  excess  of  the  chloride  of  tin  or 
nitric  acid  will  destroy  this  colour.  5.  Strong  sulphuric  acid 
colours  brucia  of  a  rich  rosc-pink  colour;  on  adding  to  this 
mixture  bichromate  of  potash,  oxide  of  manganese,  fcrncyanide 
of  potassium,  or  peroxide  of  lead,  the  blue,  violet  and  purple 
3  F 


802 


CEREBROSPINAL  POISONS. 


colours,  observed  in  experimenting  on  strychnia,  are  not  pro- 
duced. The  mixture  slowly  acquires  an  olive  or  greenish  brown 
colour.  6.  Chromate  of  potash  does  not  act  upon  a  solution  of 
brucia  as  upon  strychnia.  7.  The  solutions  have  a  bitter  taste  ; 
they  are  precipitated  by  potash  and  other  alkalies. 
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CHAPTER  44. 

GENERAL  REMARKS  —  COMMON  HEMLOCK  —  SYMPTOMS  AND  AP- 
PEARANCES CONIA  ITS  PROPERTIES  —  WATER  HEMLOCK  

OZNANTHE    CROCATA  ^ETHUSA    CTNAPIUM  —  MONKSHOOD  

SYMPTOMS  AND  APPEARANCES  ACONITINA  BELLADONNA  

ATROPIA        LOBELIA  FOXGLOVE  DIGITALIA  DATURA  

DATDRIA  —  LABURNUM  —  CYTISINE  YEW  —  PRIVET. 

Remarks. — The  poisons  belonging  to  this  class  are  considered 
to  affect  both  the  brain  and  spinal  marrow  directly,  and  the 
heart  and  other  organs  indirectly.  They  are  derived  chiefly 
from  the  vegetable  kingdom,  and  owe  their  noxious  properties 
to  the  presence  of  an  alkaloid,  which  admits  of  separation.  The 
effects  of  the  alkaloid  are  not  only  more  intense  than  those  of 
the  vegetable  from  which  it  is  extracted,  but  sometimes  different 
in  kind.  Thus  the  vegetable  may  produce  irritation,  and  in- 
flammation of  the  stomach  and  bowels,  before  the  cerebro-spinal 
symptoms  are  manifested,  while  the  alkaloid  may  operate 
immediately  on  the  brain  and  spinal  marrow.  Among  the 
alkaloids,  conia  and  aconitina  are  the  most  powerful.  In  some 
cases  they  appear  to  act  as  spinal  poisons,  for  the  intellect  has 
remained  unaffected.  Conia  operates  in  two  opposite  modes  on 
the  spinal  marrow, — it  produces  a  state  analogous  to  tetanus,  or 
more  commonly  it  causes  a  complete  paralysis  of  the  muscular 
system  without  materially  affecting  sensibility.  It  also  acts 
locally  as  an  irritant.  The  term  narcotico-irritant,  however,  is 
not  appropriate  to  this  class  of  poisons:  for  many  of  them  operate 
without  causing  stupor  or  insensibility;  and  so  far  as  the  alkaloids 
are  concerned,  there  is  no  marked  degree  of  irritation  on  the 
stomach  or  bowels. 

The  symptoms  caused  by  the  leaves  or  roots  of  the  vegetable 
poisons,  are  generally  manifested  within  an  hour:  those  caused 
by  the  vegetable  alkaloid,  —  within  a  few  seconds  or  minutes. 
As  a  summary,  the  symptoms  from  this  class  of  poisons  may  be 
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stated  to  be  giddiness,  delirium,  coma,  paralysis  of  motion,  or 
sensation,  or  both,  with  convulsions  of  a  clonic  or  tetanic  kind. 
The  pupils  of  the  eyes  are  commonly  dilated.  Occasionally 
there  is  vomiting,  and  severe  pain  in  the  stomach  and  bowels. 
The  poisons  in  the  state  of  leaves  or  root  have  in  general  a  hot, 
bitter,  or  other  well-marked  taste,  so  that  they  cannot  be 
criminally  administered  without  exciting  suspicion.  Murder  by 
monkshood  has,  however,  been  perpetrated  by  the  substitution 
of  the  leaves  of  this  plant  for  other  vegetables  at  a  meal,  and  in 
one  instance  in  which  I  was  consulted,  a  child  was  destroyed  by 
sipping  a  decoction  of  hemlock.  Fatal  accidents  have  occurred 
by  reason  of  persons  eating  the  roots  of  the  cenanthe  crocata,  the 
taste  of  which  they  found  palatable, —  the  plant  having  been 
mistaken  for  wild  celery  or  wild  parsnip. 

As  there  is  a  great  variety  in  the  effects  produced  by  this 
class  of  poisons,  so  the  appearances  in  the  bodies  of  those  who 
have  been  killed  by  them  have  been  subject  to  variation.  In 
some  instances  the  stomach  and  intestines  are  congested  or 
inflamed :  in  others  not.  When  the  person  has  died  under 
symptoms  of  narcotism,  traces  of  cerebral  congestion  are  occa- 
sionally found,  and  when  the  symptoms  have  been  those  of 
asphyxia  from  paralysis  of  the  muscles  of  the  chest,  there  has 
been  congestion  of  the  heart  and  lungs.  Microscopically  the 
blood  is  not  altered,  but  it  is  generally  dark  and  liquid. 

Analysis. — Most  of  the  cerebro-spinal  or  narcotico-irritont  poi- 
sons owe  their  deleterious  effects  to  the  presence  of  an  alkaloidal 
principle  similar  to  morphia,  and  susceptible  of  insulation  by  com- 
plex chemical  processes.  There  is,  however,  considerable  difficulty 
in  extracting  these  alkaloids  from  the  respective  vegetables  ; 
and  when  extracted,  the  chemical  differences  among  them,  in 
respect  to  the  action  of  tests,  are  very  slight.  Indeed,  better 
evidence  of  the  poisonous  nature  of  a  suspected  liquid  has  been 
hitherto  derived  from  the  exhibition  of  a  portion  of  it  to  animals, 
than  from  the  application  of  chemical  tests.  In  a  medico-legal 
point  of  view,  there  are,  with  few  exceptions,  no  chemical  tests 
for  these  vegetable  alkaloidal  poisons,  in  organic  liquids  or 
solids,  upon  which  reliance  can  be  placed.  The  pretenders  to 
minute  accuracy  of  analysis  have  applied  their  tests  to  the 
isolated  alkaloid,  and  have  led  the  public  to  believe  that  it  was 
just  as  easilv  tested  in  the  absorbed  state  in  the  blood  and  soft 
organs  of  the  dead  body.  Experience,  however,  shows  the 
contrary.  When  the  vegetable  has  been  used,  either  in  the 
shape  of  seeds,  leaves,  berries,  or  root,  then  valuable  evidence 
may  be  sometimes  procured  by  searching  with  or  without  the 
aid  of  a  good  microscope  for  the  botanical  characters  of  the 
plant  ;  these  parts  of  the  plant,  from  their  indigestible  nature, 
mav  be  found  in  the  vomited  matters  or  evacuations  during  lite, 
or  'in  the  stomach  and  bowels  after  death.  The  broken  leaves 
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may  be  separated  by  washing,  as  they  are  quite  insoluble  in 
water:  they  may  be  therefore  easily  collected,  dried  on  mica  and 
examined  by  the  microscope,  which,  under  the  hands  of  a 
skilful  botanist,  may  thus  reveal  the  nature  of  the  poison.  This 
source  of  evidence  will,  however,  often  fail,  owing  to  the  poison 
having  been  taken  in  the  form  of  extract,  infusion  or  decoction. 

Treatment.  —  The  treatment  of  a  case  of  cerebro- spinal  poi- 
soning consists  in  promoting  early  vomiting  by  emetics,  or  in 
drawing  off  the  contents  of  the  stomach  when  this  is  possible  by 
the  stomach-pump.  If  there  should  be  reason  to  suppose,  from 
the  seat  of  pain,  that  the  poison  has  descended  into  the  bowels, 
then  laxative  injections  or  castor  oil  may  be  used.  Recoveries 
have  taken  place  when  the  poison  has  been  thus  removed,  even 
although  symptoms  had  set  in.  Cold  affusion,  or  stimulants, 
may  occasionally  be  required  :  the  patient,  if  inclined  to  sleep, 
should  always  be  kept  roused.  There  is  no  certain  chemical 
antidote  to  any  of  these  poisons.  Tannic  acid  precipitates  all 
the  alkaloids  :  hence  it  has  been  strongly  recommended  as  an 
antidote.  No  injury  can  follow  its  exhibition  :  and  a  decoction 
of  black  tea  will  be  a  good  substitute  for  oak-bark  or  galls. 
With  respect  to  electricity,  Ducros  found  that  the  negative 
current  was  beneficial  to  animals  poisoned  by  strychnia  or 
brucia ;  while  the  positive  current  produced  convulsions,  and 
accelerated  death.  (Canstatt,  Jahresbericht,  1844,  v.  297.) 
M.  Bouchardat  advises  the  antidotal  use  of  a  solution  of  iodine 
in  iodide  of  potassium :  the  proportions  being,  three  grains  of 
iodine,  and  six  grains  of  iodide  of  potassium,  to  sixteen  ounces 
of  water.  Half  a  wine-glassful  of  this  solution  should  be  ad- 
ministered occasionally;  and  vomiting  promoted  to  eject  the  com- 
pound formed.  This  antidote  is  supposed  to  operate  by  forming 
an  insoluble  compound  with  the  alkaloid,  except  in  the  case  of 
digitalia.  (Bouchardat,  Annuaire  de  Therapeutique,  1847, 
p.  301.)  Dr.  Garrod  recommends,  as  an  efficacious  remedy 
in  the  early  stage  of  this  form  of  poisoning,  the  free  use  of 
animal  charcoal.  (Med.  Times  and  Gaz.  Dec.  5,  1857,  p.  590.) 
There  is  no  doubt  that  animal  charcoal  has  a  tendency  to  remove 
alkaloids  from  liquids.  It  has  thus  been  found  to  precipitate 
strychnia,  and  it  is  equally  efficacious  with  atropia  and  aconitina. 
When,  however,  the  poison  is  already  in  the  blood,  this  and 
other  suggested  antidotes  would  be  of  no  avail.  If  the  poison 
has  been  taken  in  the  form  of  slices  of  root,  as  in  the  case  of 
aconite,  it  is  not  easy  to  perceive  how  any  antidote  could  prevent 
the  effects.  In  a  case  in  which  I  was  consulted,  the  slices  of 
the  roots  of  aconite  were  found  unchanged  in  the  stomach  after 
death, —  the  poison  had  been  imbibed  from  them  by  the  mucous 
membrane  of  the  stomach.  Animal  charcoal,  however,  is  so  far 
a  safe  remedy:  it  can  do  no  injury,  and  it  may  act  beneficially 
by  partially  precipitating  the  alkaloid,  if  dissolved,  or  by  en- 
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veloping  it  and  sheathing  the  coats  of  the  stomach  from  its 
operation,  if  contained  in  the  roots,  leaves,  or  seeds  of  the  plant. 
The  removal  of  the  poison  by  emetics,  or  the  stomach  pump, 
must,  however,  be  the  principal  object  of  treatment. 

COMMON  OR  SPOTTED  HEMLOCK.     (CONIUM  MACULATUM.) 

This  is  a  well-known  hedge-plant,  which  grows  abundantly 
in  most  parts-  of  Great  Britain.  Its  effects  on  man  and  animals 
prove  that  it  possesses  active  poisonous  properties  :  these  reside 
in  the  seeds,  leaves,  and  roots,  and  may  be  extracted  by  water. 
Its  energy  varies,  probably  according  to  season  and  locality. 
The  effects  produced  by  hemlock,  have  not  been  uniform  ;  in 
some  instances  there  have  been  stupor,  coma,  and  slight  convul- 
sions; while  in  other  cases,  the  action  of  the  poison  has  been 
chiefly  manifested  on  the  spinal  marrow, —  i.e.  it  has  produced 
paralysis  of  the  muscular  system. 

Symptoms  and  Effects.  —  In  a  series  of  cases  quoted  by  Orfila, 
several  soldiers  partook  of  hemlock  in  soup.  Soon  afterwards, 
they  all  appeared  to  be  intoxicated.  One,  who  had  eaten  of 
the*  soup  rather  freely,  became  in  less  than  two  hours,  senseless  ; 
he  breathed  with  difficulty;  his  pulse  was  hard,  small  and  slow; 
surface  cold  ;  his  face  livid,  like  that  of  a  person  who  had  under- 
gone strangulation.  Emetics  were  administered,  with  temporary 
relief,  but  he  became  again  unconscious,  lost  the  power  of  speak- 
ing, and  died  in  three  hours  after  partaking  of  the  soup.  On 
inspection,  the  stomach  was  found  half  filled  with  a  quantity  of 
pulpy  matter,  and  there  were  some  red  spots  on  the  membrane, 
near  the  intestinal  end.  The  vessels  of  the  brain  were  gorged 
with  blood,  which  was  quite  liquid.  (Op.  cit.  4eme  edition,  ii. 
427.)  In  this  case  the  operation  of  the  poison  was  chiefly 
manifested  on  the  brain.  Dr.  J.  H.  Bennett  met  with  a  case 
which  illustrates  the  other  mode  of  action.  A  man  ate  a  large 
quantity  of  hemlock-plant,  by  mistake  for  parsley.  In  from 
fifteen  to  twenty  minutes  there  was  loss  of  power  in  the  lower 
extremities  :  but  he  apparently  suffered  no  pain.  In  walking, 
he  staggered  as  if  he  was  drunk  ;  at  length  his  limbs  refused  to 
support  him,  and  he  fell.  On  being  raised,  his  legs  dragged 
after  him,  and  when  his  arms  were  lifted,  they  fell  hke  inert 
masses,  and  remained  immovable.  There  was  perfect  paralysis 
of  the  upper  and  lower  extremities  within  two  hours  after  he  had 
taken  the  poison.  There  was  loss  of  power  of  deglutition  and 
a  partial  paralvsis  of  sensation,  but  no  convulsions,—  only  slight 
occasional  motions  of  the  left  leg ;  the  pupils  were  fixed.  I  hree 
hours  alter  eating  the  hemlock,  the  respiratory  movements  had 
ceased.  Death  took  place  in  three  hours  and  a  quarter;  it  was 
evidently  caused  by  gradual  asphyxia  from  paralysis  of  the 
muscles  of  respiration;  but  the  intellect  was  perfectly  clear  until 
shortly  before  death.  On  inspection,  there  was  slight  serous 
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effusion  beneath  the  arachnoid  membrane.  The  substance  of 
the  brain  was  soft  ;  on  section  there  were  numerous  bloody 
points,  but  the  organ  was  otherwise  healthy.  The  lungs  were, 
gorged  with  dark  fluid  blood  ;  the  heart  was  soft  and  flabby. 
The  stomach  contained  a  green-colouved  pulpy  mass  resembling 
parsley.  The  mucous  coat  was  much  congested,  especially  at 
its  greater  end.  Here  there  were  numerous  extravasations  of 
dark  blood  below  the  membrane,  over  a  space  of  about  the  size 
of  the  hand.  The  intestines  were  healthy,  here  and  there  pre- 
senting patches  of  congestion  in  the  mucous  coat.  The  blood, 
throughout  the  body,  was  fluid  and  of  a  dark  colour.  A  portion 
of  the  green  vegetable  pulp  was  identified  by  Dr.  Christison,  as 
part  of  the  leaves  of  the  Conium  maeuJatum.  Some  of  the  leaves 
bruised  in  a  mortar,  with  a  solution  of  potash,  gave  out  the 
peculiar  odour  of  the  alkaloidal  principle  Conia.  (Ed.  Med. 
and  S.  J.  July  1845,  169.) 

Dr.  Skinner  had  an  opportunity  of  observing  the  effects  pro- 
duced by  hemlock  on  five  children,  varying  from  five  to  eight  years 
of  age.  (Liverpool  Med.  Chir.  Journal,  July  1858.)  The 
symptoms  were  dryness,  with  a  feeling  of  constriction  in  the 
throat,  headache,  disposition  to  sleep,  pupils  dilated,  pulse  small 
and  weak,  the  impulse  of  the  heart  weak,  breathing  slackened, 
a  general  paralysis  of  all  the  voluntary,  and  ultimately  of  all  the 
involuntary  muscles,  the  power  of  swallowing  being  the  first,  and 
of  breathing  the  last,  to  fail.  At  the  time  of  the  general  paralysis 
coming  on,  there  was  more  or  less  coma  and  foaming  at  the 
mouth,  and  death  appeared  to  be  the  result  of  coma.  In  two  of 
the  cases,  the  brain  was  the  first  organ  affected,  and  the  paralysis 
of  the  legs  never  appeared,  as  the  children  ran  home,  complained 
of  sleepiness,  and  desired  to  be  put  to  bed. 

In  a  case  which  occurred  to  myself,  which  was  the  subject  of 
a  trial  for  murder  (Beg.  v.  Bowyer,  Ipswich  Summer  Assizes, 
1848),  the  child  died  in  one  hour,  after  swallowing  part  of  a 
teacupful  of  a  decoction  of  hemlock,  alleged  to  have  been  admi- 
nistered by  the  mother.  The  child  sipped  the  decoction,  until  it 
lost  the  power  of  holding  the  cup;  it  became  insensible  and 
paralyzed,  and  died  in  the  chair  in  a  sitting  posture.  There 
were  no  morbid  appearances,  and  no  hemlock  leaves  were  found 
in  the  body,  these  having  subsided  in  the  cup,  and  being 
left  in  the  dregs.  The  child  had  been  poisoned  by  the  upper 
stratum  of  clear  liquid.  The  mother  was  acquitted  for  want  of 
proof,  the  death  of  the  child  having  taken  place  in  secrecy. 

Analysis.  —  Hemlock  is  known  from  most  other  plants,  which 
resemble  it,  by  its  large,  round,  smooth  stem,  with  dark  purple 
spots.  The  leaves  are  of  a  dark-green  colour,  and  smooth  and 
shining.  Every  portion  of  the  plant  has  a  peculiar  and  dis- 
agreeable smell  when  bruised,  resembling  cat's  urine ;  —  a 
peculiar  odour  is  brought  out  when  the  stem  or  leaves  are 
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rubbed^  with  caustic  potash,  which  has  been  compared  to 
that  of  mice.  A  person  may  be  poisoned  by  decoction  or 
leaves  of  hemlock,  and  no  leaves  be  found  in  the  stomach  or 
bowels  (case  of  Bowyer,  supra).  In  this  case  the  stomach  had 
been  emptied,  and  the  contents  lost,  before  it  was  sent  to  me. 
No  trace  of  conia  was  found.  The  prisoner  first  gathered  the 
Anthriscus  sylvestris  by  mistake  for  Conium  maculatum :  but  it 
was  proved  afterwards  that  she  had  gathered  the  leaves  of  hem- 
lock. A  leaf  of  each  of  these  plants  was  copied  by  photography, 
and  produced  as  evidence  in  court. 

Coxia. — The  alkaloid  of  hemlock  is  known  under  the  names  of 
conia,  conein,  conicine,  and  conicina.  It  is  a  volatile  liquid  like 
nicotina.  It  has  a  pale  yellow  colour,  but  is  darkened  by  expo- 
sure to  air.  It  consists,  like  prussic  acid  and  nicotina.  of  car- 
bon, hydrogen,  and  nitrogen,  without  any  oxygen.  Its  specific 
gravity  is  0'89.  It  has  the  powerful  pungent  odour  of  hemlock, 
with  a  bitter  and  intensely  acrid  taste  :  it  is  irritating  to  the  skin. 
It  is  transparent,  oily-looking,  and  floats  on  water,  in  which  it  is 
not  very  soluble.  It  gives  a  temporary  greasy  stain  to  paper,  and 
its  vapour  is  inflammable :  it  produces  white  fumes  with  hydro- 
chloric acid  vapour.  It  is  very  soluble  in  alcohol  and  ether,  and 
combines  with  diluted  acids  to  form  poisonous  salts.  It  exists  in 
all  parts  of  the  plant,  but  an  alcoholic  extract  of  the  seeds  yields 
the  largest  quantity.  The  proportion  of  conia  in  the  plant  pro- 
bably varies  at  different  seasons  of  the  year, — a  fact  which  will 
account  for  the  root  having  been  occasionally  eaten  with  impu- 
nity. The  common  Extract  of  hemlock  which  owes  its  properties 
to  this  alkaloid,  is  liable  to  vary  much  in  strength,  according  to 
the  mode  in  which  it  has  been  prepared ;  —  when  over-heated, 
there  is  a  great  loss  of  conia.  The  presence  of  this  alkaloid 
in  the  extract,  may  be  readily  determined  by  triturating  it 
with  caustic  potash ;  if  present,  it  is  immediately  set  free,  and 
may  be  recognised  by  its  peculiar  odour,  resembling  the  smell  of 
mice. 

Dr.  Christison's  experiments  prove  that  conia,  whether  free  or 
combined,  is  a  potent  poison.  It  produces,  according  to  him, 
general  palsy  without  insensibility,  and  with  slight  occasional 
twitches  only  of  the  limbs  of  the  animal.  (Op.  cit.  855  )  The 
heart  was  not  affected  by  the  poison,  as  this  organ  pulsated  even 
after  other  signs  of  life  had  ceased.  Death  appeared  to  be  due 
to  asphyxia,  from  the  general  paralysis  of  the  respiratory  muscles. 
A  single  drop  of  conia,  applied  to  the  eye  of  a  rabbit,  killed  it 
in  nine  minutes  ;  and  three  drops  killed  a  strong  cat  in  a  minute 
and  a  half. 

The  effects  of  this  alkaloid  have  been  more  recently  observed  by 
Dr.  Van  Praag.  (Red's  Journal  fur  Toxicologie,  1.  EL  1856,  p. 
I.)    He  found  it  to  accelerate  respiration,  to  produce  tetanic 
spasms,  and  an  incurvated  state  of  the  limbs  and  feet,  with  em- 
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prosthotonos  :  before  the  cramps  set  in,  there  was  a  tremulous 
motion  of  all  parts  of  the  body.  The  symptoms  of  general 
paralysis  preceding  the  spasms  were  manifested  in  the  unsteady 
gait,  the  difficulty  of  standing,  the  drooping  of  the  head,  and  the 
falling  together  of  the  knees.  The  senses  and  sensibility  of  the 
skin  were  not  materially  affected.  The  pupils  were  dilated  and 
insensible.  In  some  instances  the  brain  was  affected,  but  only 
slightly,  the  stupor  or  tendency  to  sleep  was  but  slight,  and  the 
animal  was  easily  roused.  Vomiting  or  a  disposition  to  vomit 
manifested  itself  in  a  few  instances.  On  inspection,  the  brain 
and  its  membranes  were  found  congested,  the  heart  sometimes 
full,  at  other  times  its  right  cavities  were  empty.  The  blood  was 
dark  and  liquid.  The  latest  experiments  performed  by  Orfila, 
show  that  an  animal  suddenly  becomes  powerless  and  falls  ;  there 
were  very  slight  convulsive  motions  in  the  limbs,  without  opis- 
thotonos, lasting  for  about  a  minute  ;  the  animal  then  appeared 
to  be  in  a  collapsed  state,  and  died  in  five  minutes.  (Memoire 
sur  la  Conicine,  1851,  p.  84,  and  Ann.  D'Hyg.  1851,  vol.  xlvi.) 

Analysis.  —  Conia  resembles  nicotina  and  ammonia  in  its 
liquidity,  volatile  reaction,  and  in  some  of  its  chemical  pro- 
perties. It  is  a  liquid  of  oily  consistency,  of  a  pale  yellow  colour, 
powerfully  alkaline,  and  has,  when  its  vapour  is  diluted,  a  smell 
resembling  that  of  mice,  and  an  acrid  bitter  taste.  It  gives  a 
volatile  greasy  stain  to  paper,  and  burns  with  a  yellow  flame  and 
thick  smoke.  1.  It  is  not  coloured  or  affected  by  nitric,  sul- 
phuric, or  hydrochloric  acid;  the  last-mentioned  acid  produces 
with  it,  dense  white  fumes  of  hydrochlorate  of  conia,  and  on 
heating  the  mixture,  this  salt  remains  in  prismatic  crystals.  2. 
It  is  not  dissolved  by  water,  but  floats  on  it  in  oily  globules.  3. 
It  is  soluble  in  alcohol  and  ether,  and  this  last-mentioned  liquid 
removes  it  from  its  aqueous  solution.  4.  It  gives  a  white  pre- 
cipitate with  corrosive  sublimate,  and  a  yellow  precipitate  with 
arsenio -nitrate  of  silver.  5.  It  precipitates  brown  oxide  of  silver 
from  the  nitrate ;  this  is  not  dissolved  by  an  excess,  but  the 
oxide  is  blackened  and  reduced.  6.  Iodine  water  gives  a 
reddish  brown  precipitate,  which  is  redissolved;  an  excess  of 
iodine  water  causes  a  yellowish  precipitate.  7.  It  gives  a 
yellow  crystalline  precipitate  with  chloride  of  gold,  but  no  pre- 
cipitate with  chloride  of  platina.  8.  Tannic  acid  precipitates  it 
of  a  dingy  white.  9.  Gallic  acid  gives  no  precipitate,  but  slowly 
acquires  a  yellowish  colour.  Its  odour  and  insolubility  in  water, 
as  well  as  several  of  the  characters  above-mentioned,  serve  to 
distinguish  it  from  nicotina  and  ammonia.  It  discharges  the 
colour  of  a  solution  of  permanganate  of  potash  more  rapidly  than 
ammonia,  but  more  slowly  than  nicotina. 

Organic  mixtures.  —  The  process  described  for  nicotina  at 
p.  751,  will  be  found  effectual  for  the  separation  of  this  alkaloid 
from  the  contents  of  the  stomach.    It  is  easily  separated  by  ether 
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from  its  watery  solution  ;  and  on  the  addition  of  potash,  the 
peculiar  odour  of  conia  is  at  once  perceptible. 

WATER-HEMLOCK.     (dCUTA  VIROSA.) 

The  water-hemlock  has  given  rise  to  several  fatal  accidents  — 
its  roots  having  been  mistaken  for  parsnips.  The  whole  of  the 
plant  is  poisonous  ;  but  the  roots  are  the  most  active,  especially 
when  gathered  early  or  late  in  the  year. 

Symptoms  and  Effects. —  The  symptoms  produced  by  the 
roots  are  giddiness,  dimness  of  sight,  headache,  and  difficulty  of 
breathing.  There  is  burning  pain  in  the  stomach,  with  vomit- 
ing, and  these  symptoms  are  accompanied  by  heat  and  dryness 
of  the  throat.  Convulsions  have  been  observed  to  precede  death. 
In  the  cases  of  three  children  who  died  in  convulsions  from  this 
poison,  Mertzdorff  found  an  injected  state  of  the  mucous  mem- 
brane of  the  stomach,  with  redness  of  the  air-passages,  as  well  as 
of  the  cardia,  and  pylorus  :  the  vessels  of  the  brain  and  the 
sinuses  were  filled  with  dark  liquid  blood.  (Wibmer,  Cicuta, 
119.)  In  a  fatal  case  which  occurred  to  Wepfer,  the  patient,  a 
man,  a?t.  20,  who  had  eaten  a  large  quantity  of  the  root,  was 
found  with  his  face  swollen  and  his  eyes  projecting.  He  breathed 
with  great  difficulty,  and  foamed  at  the  mouth.  He  was  seized 
with  a  severe  epileptic  fit :  his  limbs  assumed  a  tetanic  stiffness, 
and  there  was  spasmodic  breathing.  He  was  quite  unconscious, 
and  speedily  died.  The  only  marked  appearances  were  fluidity 
of  the  blood,  <and  patches  of  redness  on  the  mucous  membrane  of 
the  stomach.  (Wibmer,  loc.  cit.) 

Dr.  Badgley  has  communicated  some  cases  of  poisoning  by 
this  plant  to  the  Montreal  Medical  Gazette  (June  1844)  : — Four 
children,  between  five  and  seven  years  of  age,  ate  the  roots  of 
water-hemlock  by  mistake  for  parsnips.  Within  half  an  hour, 
they  were  all  seized  with  extreme  nausea,  burning  pain  at  the 
pit  of  the  stomach,  and  colicky  pains  in  the  bowels  :  they  all  com- 
plained, on  reaching  their  homes,  of  sickness,  for  which  warm 
milk  was  administered  to  them.  Efforts  to  vomit  were  induced  : 
in  one,  there  was  full  vomiting,  but  in  the  other  three  nothing 
was  ejected  from  the  stomach.  The  pains  gradually  increased 
in  two  of  them  ;  and,  in  the  space  of  about  two  hours  from  the 
time  of  their  eating  the  roots,  they  were  labouring  under  com- 
plete coma,  with  tetanic  convulsions,  —  the  jaws  rigidly  fixed, 
profound  stertor,  and  the  whole  face  puffed  and  bloated,  having 
precisely  the  appearance  of  the  head  of  a  person  who  had  been 
for  some  hours  under  water  ;  pulse  intermitting,  sometimes  im- 
perceptible. Emetics  were  exhibited,  but  without  effect ;  and 
injections  of  castor-oil  and  oil  of  turpentine  were  employed  with 
great  relief.  The  child  who  had  eaten  most  sparingly  had  taken 
warm  milk,  and  had  vomited  freely.  One  died  in  three  hours  ; 
the  others  recovered. 
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A  girl,  set.  8,  who  had  eaten  this  plant,  was  found  lying 
quite  insensible.  Her  respiration  was  feeble,  and  rattling  ;  the 
pulse  soft,  small,  and  scarcely  perceptible ;  the  pupils  dilated 
and  fixed  ;  the  face  pallid  ;  limbs  flaccid  ;  abdomen  distended  ; 
and  there  was  general  coldness  of  the  surface,  with  an  entire  loss 
of  the  power  of  swallowing.  Stimulating  embrocations  and 
cataplasms  were  applied,  and  after  some  hours  the  pupils  con- 
tracted ;  the  body  became  warm ;  the  breathing  easier ;  but 
there  were  involuntary  motions  of  the  limbs.  There  was  a  slight 
return  of  consciousness  and  the  power  of  speaking,  but  the  diffi- 
culty of  swallowing  continued;  and  the  patient  died  in  about 
sixteen  hours.  (Dr.  Schlesier  in  Canstatt's  Jahresb.  1844, 
v.  299.) 

Analysis. — There  are  no  means  of  identifying  this  plant  except 
by  the  determination  of  its  botanical  characters.  It  grows  abun- 
dantly on  the  borders  of  ditches,  ponds,  and  streams.  Its  stem 
is  thick,  round,  striated,  smooth,  sparingly  branched,  and  often 
attains  four  feet  in  height.  It  is  of  a  reddish  colour  at  the 
branching  of  the  umbels.  The  leaves  are  large,  pinnated,  and 
serrated:  they  have  the  taste  of  parsley.  The  root,  which  has  a 
strong  disagreeable  smell  and  an  acrid  taste,  is  thick,  short, 
hollow,  and  has  numerous  fibres  at  the  joints.  The  nature  of  the 
poisonous  principle  is  unknown. 

The  Ciccta  Maculata  is  possessed  of  equally  virulent  pro- 
perties. Many  fatal  cases  have  occurred  in  the  United  States 
from  the  root  having  been  eaten  by  mistake. 

HEMLOCK  WATER-DROPWORT.      (OSNANTHE  CROCATA.) 

This  umbelliferous  plant  grows  on  the  banks  of  rivers,  streams, 
and  ditches.  It  is  one  of  the  most  poisonous  of  the  order,  and 
it  is  considered  to  be  one  of  the  most  virulent  of  English  vege- 
table poisons.  It  is  found  growing  abundantly  in  various  parts 
of  England  and  in  the  south  of  Ireland.  Dr.  Pickells  has  collected 
thirty  cases  of  death  from  the  eating  of  the  root:  the  quantity 
taken  in  one  instance  did  not  exceed  the  top  of  the  finger  in 
size.  The  symptoms  were  insensibility,  tetanus,  delirium,  and 
insanity.  Dr.  Christison  considers  that  this  plant,  as  it  grows  in 
Scotland,  is  not  poisonous  ;  but  there  appears  to  be  no  doubt, 
from  various  recorded  cases,  that,  as  it  grows  in  England,  Wales, 
and  Ireland,  it  is  endowed  with  highly  noxious  properties. 

Symptoms  and  Appearances. — A  set  of  cases  of  poisoning  by 
the  GEnanthe  has  been  communicated  to  the  Medical  Gazette 
(vol.  xxxiv.  p.  288),  by  Mr.  Bossey,  of  Woolwich.  A  number  of 
convicts,  while  engaged  at  work,  ate  the  leaves  and  roots  of  the 
oenanthe.  In  about  twenty  minutes,  one  man,  without  any  ap- 
parent warning,  fell  down  in  strong  convulsions,  which  soon. 
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ceased,  but  left  a  wild  expression  on  his  countenance.  Soon 
afterwards,  as  many  as  nine  fell  into  a  state  of  convulsions  and 
insensibility.  The  face  of  the  man  first  seized  became  bloated  and 
livid;  there  was  a  bloody  foam  about  the  mouth  and  nosirils  ;  the 
breathing  was  stertorous  and  convulsive ;  there  was  great  pros- 
tration of  strength,  and  insensibility:  he  died  in  five  minutes 
after  the  symptoms  had  set  in.  A  second  died  under  similar 
symptoms  in  a  quarter  of  an  hour,  although  the  stomach-pump 
was  used,  and  some  leaves  were  extracted  with  the  fluids.  A 
third,  who  had  assisted  in  carrying  the  two  former,  was  himself 
seized  with  convulsions,  and  died  in  about  an  hour;  and  soon 
after  him,  a  fourth  died,  in  spite  of  the  most  energetic  remedial 
treatment  by  cold  affusion,  emetics,  stimulants,  stimulating  fric- 
tions, as  well  as  the  use  of  the  stomach-pump.  Two  other  cases 
proved  fatal, —  the  one  in  nine  days,  and  the  other  in  eleven;  and 
in  these  two  cases  there  was  irritation  of  the  alimentary  canal. 
On  inspecting  the  bodies  of  those  who  died  quickly,  there  was 
congestion  of  the  cerebral  vessels;  and,  in  one  instance,  a  layer 
of  extravasated  blood  was  found  beneath  the  inner  membrane 
(pia  mater).  In  the  first  case,  which  proved  most  quickly  fatal, 
the  cerebral  vessels  were  not  congested.  The  pharynx  and  gul- 
let had  a  white  appearance,  and  contained  some  mucus,  with 
portions  of  the  root.  The  lining  membrane  of  the  windpipe 
and  air-tubes  was  intensely  injected  with  dark  blood.  The  lungs 
were  gorged  with  fluid  blood.  The  blood  in  the  heart  was  very 
black  and  fluid.  The  stomach  and  intestines  were  externally  of 
a  pink  colour:  the  cavity  of  the  stomach  was  lined  with  a  thick 
viscid  mucus,  containing  portions  of  the  root.  The  mucous 
membrane  was  much  corrugated,  and  the  follicles  were  particu- 
larly enlarged.  Similar  appearances  were  met  with  in  all.  In 
the  two  protracted  cases,  the  mucous  membrane  of  the  stomach 
and  bowels  was  softened  and  thickened.  It  had  a  pink  colour  ex- 
ternally, but  no  red  appearance  internally.  The  vessels  of  the 
brain  were  congested.  In  the  others  who  partook  of  the  roots, 
the  symptoms  were  not  so  severe.  Under  the  free  use  of  pur- 
gatives, a  considerable  quantity  of  the  root  was  discharged,  and 
in  a  few  days  the  men  recovered.  These  cases  show  that  the 
oenanthe  is  a  powerful  poison.  It  destroys  life  with  even  greater 
rapidity  than  arsenic;  for  it  here  proved  fatal  to  a  strong  healthy 
man  in  less  than  one  hour.  Chemists  have  not  yet  ascertained 
on  what  principle  its  active  properties  depend,  but  they  appear 
to  reside  chiefly  in  the  root.  . 

In  March  1846,  Dr.  Unger  met  with  the  following  cases:- A 
woman  dug  up  some  roots  which  she  supposed  to  be  parsnips. 
Thev  were  dressed  for  dinner  as  usual  in  an  earthen  pot  in 
which  her  food  was  commonly  prepared.  The  woman  as  well 
as  her  husband  and  two  children,  partook  of  them.  Dr.  Unger 
was  suddenly  called  to  see  them  in  the  evening,  and  found 
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them  apparently  labouring  under  delirium  tremens.  They  were 
in  constant  motion,  talking  incessantly,  without  knowing  what 
they  said,  and  fancying  they  saw  objects  which  had  no  existence. 
They  fought  with  each  other,  and  were  occasionally  attacked  with 
fits  of  convulsive  laughter.  The  countenance  was  pale,  the  pupil 
dilated,  the  look  vague,  tongue  clean,  moist,  and  tremulous;  and 
the  pulse,  which,  owing  to  the  incessant  motion,  was  felt  with 
difficulty,  appeared  smaller,  weaker,  and  slower  than  natural. 
The  patients  rejected  everything  that  was  offered  to  them,  and 
were  obliged  to  be  restrained  by  force.  A  neighbour  who 
had  eaten  a  small  portion  of  the  roots  suffered  from  giddiness 
and  general  uneasiness:  she  was,  however,  perfectly  conscious, 
and  refused  to  take  any  remedy.  Emetics  led  ultimately  to  the 
rejection  from  the  stomach  of  a  large  quantity  of  the  undigested 
root.  After  this,  the  symptoms  abated ;  and  the  next  morning, 
with  the  exception  of  a  sense  of  weight  in  the  head,  they  had 
all  recovered.  It  is  remarkable  that  there  was  no  purging. 
(Gaz.  des  Hopitaux,  Sept.  19,  1846.)  The  root  is  considered  to 
be  the  most  active  part  of  the  plant :  it  is  of  a  yellowish- white 
colour,  and  not  unpleasant  to  the  taste.  A  very  small  portion 
of  it,  unless  speedily  ejected  from  the  stomach,  will  suffice  to 
destroy  life.  The  symptoms  have  been  occasionally  delayed  iu 
their  appearance;  but,  as  in  Mr.  Bossey's  cases,  when  they  have 
once  commenced,  they  run  on  to  a  fatal  termination  with  great 
rapidity. 

Dr.  "Woodville  relates  that  three  men  ate,  or  rather  tasted  of 
the  root.  One  was  soon  afterwards  seized  with  convulsions,  and 
died  ;  two  others  suffered  from  nervous  symptoms,  including 
locked-jaw,  and  one  of  these  died ;  a  fourth  had  dizziness,  and  he 
slowly  recovered.  It  is  remarkable  that  there  was  no  vomiting, 
nor  any  tendency  to  vomit.  The  following  set  of  cases  occurred 
in  Ireland: — Eight  boys  ate  the  plant  for  water-parsnip.  In 
four  or  five  hours  the  eldest  became  suddenly  convulsed,  and 
died;  and  before  the  next  morning  four  others  died.  Of  the 
remaining  three,  one  was  maniacal  for  several  hours;  the  other 
lost  his  hair  and  nails;  and  the  third  escaped.  (Medical  Botany, 
iv.  144.)  They  who  have  vomited  at  an  early  stage  have  gene- 
rally recovered. 

In  Sept.  1853,  four  children  ate  some  of  the  roots  of  the  oenanthe, 
the  quantity  taken  being  equal  in  size  to  a  man's  thumb.  This  \ 
was  at  2  p.  m.  Four  hours  afterwards,  according  to  the  report 
of  Dr.  Nevins,  one  of  them,  a  boy,  was  perfectly  insensible, 
and  his  face  was  livid  and  turgid.  He  had  previously  vomited 
blood: — and  bloody  mucus  oozed  from  his  mouth  on  admission. 
There  were  violent  convulsions  affecting  the  flexor  muscles.  The 
trunk  was  powerfully  bent  forward,  the  hands  clenched  even 
after  death,  and  the  jaws  were  rigidly  closed.  The  respiration 
was  spasmodic.    The  pupils  were  at  first  contracted,  but  after- 
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wards  dilated ;  they  acted  very  feebly  under  the  stimulus  of 
light.  The  pulse  was  almost  imperceptible.  This  state  continued 
until  death,  which  occurred  twelve  hours  after  the  taking  of  the 
poison.  There  was  no  return  of  consciousness,  and  the  spasmodic 
contraction  of  the  muscles  continued  with  slight  intcnni>Hon>  as 
long  as  the  boy  lived.  The  other  children  recovered.  One  was 
insensible  and  convulsed:  athird  had  only  abdominal  pain  and  do 
cerebral  symptoms.  The  quantity  eaten  in  the  latter  cases  was 
unknown.  (Mr.  Kesteven's  Quarterly  Report  on  Toxieologv, 
April  1854,  p.  582,  from  Association  journal  of  December  2m\[ 
1S53.)  In  April  1857,  two  fatal  cases  occurred  at  West  Boldon 
in  Durham.  Two  labourers  ate  some  of  the  root  of  the  cenanthe. 
They  were  found  soon  afterwards  lying  insensible  and  speech- 
less, their  faces  livid,  tongues  swollen  and  protruded,  and  there 
were  convulsive  movements  of  their  teeth,  frothy  mucus  with 
blood  about  their  mouths,  eyes  full  and  projecting,  pupils  dilated, 
breathing  stertorous  and  laboured,  with  occasional  general  con- 
vulsions. They  both  died  in  an  hour  and  a  half  from  the  time 
at  which  they  were  first  discovered.  On  inspection,  it  was  found 
that  there  had  been  bleeding  from  the  ears;  the  abdomen  was  livid 
and  swollen.  The  stomach  contained  a  gruel ly  liquid  with  some  of 
the  partly  digested  roots  :  on  removing  this  liquid,  the  membrane 
was  found  congested  and  softened.  The  lungs  were  engorged 
with  dark  liquid  blood,  and  the  blood  contained  in  the  heart  was 
in  a  similar  state.  Mr.  Boyle,  to  whom  these  cases  occurred,  for- 
warded to  me  a  portion  of  the  roots,  and  there  was  no  doubt  that 
they  were  the  roots  of  the  cenanthe  crocata. 

In  February  1858,  some  sailors  who  had  been  sent  ashore  from 
their  ship,  collected  a  quantity  of  the  tubers  of  the  cenanthe,  and 
ate  them.  Those  who  suffered,  were  for  the  most  part  suddenly 
seized  with  symptoms  of  a  violent  kind,  which  came  on  in  from 
half  an  hour  to  an  hour.  Some  of  the  men  who  had  eaten  the  roots 
were  enabled  to  move  about  and  assist  in  relieving  the  others 
up  to  the  time  at  which  they  were  themselves  attacked.  The 
first  man  seized  was  found  insensible,  and  his  body  immov- 
ably rigid  :  he  was  moaning  and  breathing  stertorously ;  his 
countenance  was  livid,  the  eyes  were  fixed  and  the  pupils  dilated ; 
a  bloody  froth  escaped  from  the  mouth.  There  was  opisthotonos; 
the  pulse  was  feeble,  and  the  action  of  the  heart  scarcely  percep- 
tible; the  lower  jaw  firmly  locked,  the  tongue  much  injured,  and 
slightly  protruding :  death  took  place  quietly  in  about  eight 
minutes.  In  another  case,  in  spite  of  violent  vomiting,  the  man 
was  seized  with  convulsions,  and,  after  a  succession  of  them,  died 
in  two  hours.  The  roots  had  been  for  some  time  in  his  body  be- 
fore emetics  were  given.  On  an  inspection  of  the  first  case,  the 
-kin  was  livid,  the  stomach  empty,  but  the  mucous  membrane 
was  highly  congested,  and  there  adhered  to  it  a  tough  viscid 
mucus.°  On  opening  the  abdomen,  a  pungent  odour  was  per- 
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ceived,  compared  to  that  of  burnt  celery  seed.  Some  portions  of 
the  root  were  found  in  the  lower  part  of  the  small  intestines. 

In  addition  to  the  convulsive  symptoms  above-mentioned,  the 
patients  suffered  from  cramps  in  the  legs,  pain  in  the  course  of 
the  spine,  extending  along  the  crural  and  sciatic  nerves,  giddiness, 
griping,  eructations  with  the  flavour  of  the  root,  debility,  and  total 
loss  of  appetite.  (Dr.  Grahame  in  Med.  Times  and  Gaz.  March 
6,  1858,  p.  241.) 

It  is  not  often  that  attempts  are  made  to  destroy  others  by  the 
administration  of  these  vegetable  poisons  ;  but  a  case  occurred 
in  France,  in  which  a  woman  attempted  to  poison  her  husband 
by  mixing  slices  of  the  root  of  this  plant  with  his  soup.  His  sus- 
picions were  excited  by  the  acrid  taste  of  the  soup.  The  woman 
was  tried  for  the  crime,  and  M.  Toulmouche  deposed  at  the  trial, 
that  the  plant  from  which  the  root  had  been  taken,  was  the 
cenanthe  crocata, — that  it  was  a  powerful  poison,  and  might  cause 
death  in  two  or  three  hours.  The  prisoner  was  convicted,  and 
condemned  to  ten  years  at  the  galleys.  (Gaz.  Med.  Jan.  3,  1846, 
18  ;  also,  Journ.  de  Chim.  Med.  1845,  533.) 

Analysis. — The  oenanthe  crocata  can  be  identified  only  by  its 
botanical  characters.  The  leaves  are  of  a  dark  green  colour, 
with  a  reddish  coloured  border.  They  have  no  unpleasant  odour 
when  rubbed.  The  plant  bears  a  greater  resemblance  to  celery 
than  most  of  the  other  umbelliferae.  Its  stem  is  channelled, 
round,  smooth  and  branched,  of  a  yellowish  red  colour,  and 
growing  to  the  height  of  two  or  three  feet.  The  root  consists 
of  a  series  of  oblong  tubercles  with  long  slender  fibres.  It  is  of 
a  yellowish -white  colour,  and  not  unpleasant,  to  the  taste.  It  is 
the  most  active  part  of  the  plant.  No  poisonous  alkaloid  has 
yet  been  separated  from  the  plant.  There  are  no  tests  for  this 
poison. 

FINE -LEAVED  WATBR-HEMLOCK.     (PHELLANDRIUM  AQUATICUM.) 

This  is  another  umbelliferous  plant,  which,  like  the  oenanthe 
is  often  popularly  called  water-parsnip.  It  grows  by  the 
banks  of  rivers,  ditches,  and  ponds.  It  is  poisonous,  but  less 
virulent  than  the  cenanthe. 

Analysis. — The  poisonous  principle  is  unknown.  The  plant 
has  a  thick,  hollow,  smooth  jointed  stalk,  usually  about  three  feet 
in  height ;  the  leaves  are  very  fine,  small,  and  much  subdivided. 
They  are  of  a  dark  shining  green  colour  ;  the  root  is  thick,  taper- 
ing, jointed,  and  sends  oft"  numerous  long  slender  fibres. 

FOOL'S  PARSLEY.     (.2ETHUSA  CYNAPIUM.) 

Tool's  Parsley,  or  Lesser  Hemlock  is  very  common  in 
gardens  and  hedge-rows.  The  leaves  so  closely  resemble  those  of 
parsley  that  they  have  often  been  gathered  for  them  by  mistake. 
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Symptoms  and  Appearances.—  The  following  case  of  poisoning 
by  the  JEthusa  cynapium  is  reported  in  the  Medicinisches 
Jahrbuch.  A  woman  gave  to  two  of  her  children  some 
soup,  in  which  she  had  boiled  the  root  of  this  plant,  mistaking  it 
for  parsley.  They  were  both  seized  with  severe  pain  in  the 
abdomen,  and  the  next  morning,  one  of  them,  a  boy,  aged  eHit 
years,  was  in  a  state  of  perfect  unconsciousness,  and  his  jaws  wire 
spasmodically  fixed.  The  abdomen  was  swollen;  there  wa3 
vomiting  of  bloody  mucus,  with  obstinate  purging,— the  extre- 
mities were  cold,  and  the  whole  body  was  convulsed.  He  died 
in  twenty- four  hours.  The  only  appearances  met  with,  were  red- 
ness of  the  lining  membrane  of  the  gullet  and  wind-pipe,  with 
slight  congestion  of  the  stomach  and  duodenum. 

That  the  root  of  this  plant  contains  a  most  energetic  poison,  and 
that  it  is  capable  of  producing  rapidly  fatal  effects,  is  proved  by 
a  case  reported  by  Mr.  Thomas,  in  which  death  took  place  in  an 
hour.  In  May  1845,  a  girl  aged  five  years,  in  good  health,  ate 
the  bulbs  of  the  Eethusa  by  mistake  for  young  turnips.  She  was 
suddenly  seized  with  pain  in  the  abdomen,  followed  by  sick- 
ness, but  no  vomiting.  She  complained  of  feeling  very  ill.  On 
trying  to  eat,  she  could  not  swallow.  She  was  incapable  of  an- 
swering questions,  and  her  countenance  bore  a  wild  expression. 
The  lower  jaw  became  fixed,  so  as  to  prevent  anything  being  in- 
troduced into  the  mouth.  She  then  became  insensible,  and  died 
in  an  hour  from  the  commencement  of  the  symptoms  :  so  far  as 
could  be  ascertained,  there  were  no  convulsions.  A  second  child, 
aged  three  years,  shortly  after  eating  the  same  substance,  was 
attacked  with  pain  in  the  stomach,  sickness,  vomiting,  and  profuse 
perspiration.  She  soon  recovered,  with  the  exception  of  suffering 
severe  griping  pains  without  purging,  but  these  disappeared  the 
following  day.  A  third  child,  of  the  same  age,  Buffered  from 
similar  symptoms.  Kecovery  in  the  two  last  cases  was  due  to  the 
plant  having  been  eaten  on  a  full  stomach,  and  to  the  effect  of 
early  and  copious  vomiting.  (Med.  Times,  Aug.  23,  1845, 408.) 
Mr.  Thomas  injected  about  two  ounces  of  the  juice  expressed 
from  the  recent  bulbs  into  the  stomach  of  a  dog  through  an  aper- 
ture in  the  gullet,  which  he  afterwards  secured  by  a  ligature. 
There  were  violent  spasms  and  urgent  attempts  to  vomit.  In 
most  of  the  animals  upon  which  this  experiment  was  tried,  death 
took  place  in  from  one  to  four  hours.  The  following  case  oc- 
curred to  Mr.  Stevenson.  Two  ladies  partook  of  some  salad,  into 
which  aBthusa  cynapium  had  been  put  by  mistake  for  parsley. 
They  soon  experienced  a  troublesome  nausea,  with  occasional 
vomiting;  oppressive  headache,  giddiness,  and  a  strong  propen- 
sity to  sleep,  at  the  same  time  that  this  was  prevented  by  frequent 
startings  and  excessive  agitation.  There  was  a  sensation  of 
pungent  heat  in  the  mouth,  throat,  and  stomach  with  difficulty 
of  swallowing,  thirst,  and  loss  of  appetite.    There  was  numbness, 
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with  tremors  of  the  limbs.  The  two  patients  only  slowly  re- 
covered from  the  effects  of  the  poison.    (Churchill's  Botany.) 

Analysis.  —  It  is  known  from  garden  parsley  by  the  smell  of 
its  leaves  when  rubbed,  which  is  peculiar,  disagreeable,  and  very 
different  from  that  possessed  by  the  leaves  of  parsley.  The 
leaves  of  Fool's  parsley  are  finer,  more  acute,  decurrent,  and  of 
a  darker  green  colour.  Its  flower-stem,  which  is  striated  or 
slightly  grooved,  is  easily  known  from  all  other  umbelliferous 
plants  by  the  beard,  or  three  long  pendulous  leaves  of  the  in- 
volucrum  under  the  flower.  The  flowers  are  white,  —  those  of 
the  garden  parsley  of  a  pale  yellow  colour. 

The  poisonous  properties  of  this  plant  are  believed  to  be  due 
to  an  alkaloid,  the  chemical  characters  of  which  are  unknown. 

MONKSHOOD.     (ACONIXUM  NAPELLTJS.) 

This  well-known  garden  plant  is  in  some  parts  of  the  country 
called  W olfsbane,  and  in  Ireland  Blue-rocket.  The  roots,  seeds,  and 
leaves  are  highly  poisonous,  owing  to  the  presence  of  the  alkaloid 
aconitina.  The  root  is  especially  noxious,  and  when  the  leaves 
have  fallen  off,  it  appears  to  possess  its  greatest  virulence.  The 
different  parts  of  this  plant  have  a  numbing  burning  taste,  pro- 
ducing after  a  short  time,  tingling  of  the  lips  and  a  hot  acrid 
sensation  in  the  throat. 

Symptoms  and  Appearances.  —  In  from  a  few  minutes  to  an 
hour  after  the  poison  has  been  taken,  the  patient  complains  of 
numbness  and  tingling  in  the  mouth  and  throat,  which  are 
parched : —  there  is  giddiness,  with  numbness  and  tingling  in  the 
limbs,  a  loss  of  power  in  the  legs,  frothing  at  the  mouth,  severe 
pain  in  the  abdomen,  followed  by  vomiting  and  purging.  In 
some  cases  the  patient  is  completely  paralyzed  but  retains  his 
consciousness  :  in  others  the  giddiness  is  followed  by  dimness  of 
sight,  delirium,  and  other  cerebral  symptoms,  but  not  amounting 
to  the  complete  coma  produced  by  the  cerebral  or  narcotic 
poisons.'  The  pupils  are  dilated,  the  pulse  sinks,  the  skin  is 
cold  and  livid,  and  the  breathing  is  difficult.  Convulsions  are 
not  commonly  observed  in  man,  or  they  are  indicated  by  general 
tremors,  or  twitchings  of  the  voluntary  muscles.  The  poison  pro- 
duces convulsions  in  animals. 

Dr.  Fleming,  who  has  closely  investigated  the  subject  of 
poisoning  by  aconite,  considers  that  this  poison  may  cause  death 
—  1,  by  producing  a  powerfully  sedative  impression  on  the 
nervous  system  ;  2,  by  paralyzing  the  muscles  of  respiration,  and 
causing  asphyxia ;  and  3,  by  producing  syncope.  The  last  is 
the  most  common  form  of  death  in  man,  when  the  case  is  pro- 
tracted for  some  hours.  A  dose  sufficiently  large  to  produce 
death  by  syncope  excites,  in  the  first  place,  numbness  and 
burning  heat  in  the  mouth,  throat,  and  stomach  ;  pain  in  the 
abdomen,  with  sickness  and  vomiting;  diminished  sensibility 
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of  the  skin  ;  giddiness ;  dimness  of  vision,  or  complete  blind- 
ness ;  ringing  in  the  ears,  and  occasionally  deafness ;  frothing  at 
the  mouth  ;  a  sense  of  constriction  in  the  throat,  with  sensations 
of  weight  and  enlargement  of  various  parts  of  the  body,  but 
especially  of  the  face  and  ears;  great  muscular  weakness',  with 
general  trembling;  more  or  less  difficulty  of  breathing,  and 
speechlessness;  sinking  at  the  pit  of  the  stomach;  pulse  small, 
feeble,  irregular,  finally  imperceptible ;  extremities  and  surface 
of  the  body  cold  and  clammy ;  countenance  blanched ;  and  the 
lips  bloodless.  The  individual  dies  suddenly ;  — the  mental 
faculties  are  commonly  retained  to  the  last,  or  there  is  only  slight 
delirium.  The  case  generally  proves  fatal  iu  from  one  to  eight 
hours  ;  if  it  last  beyond  this  period,  there  is  good  hope  of  re- 
covery. The  most  common  appearance  on  inspection  is  a  general 
congestion  of  the  venous  system.  The  brain  and  membranes  are 
gorged:  in  some  instances  there  is  a  redness  of  the  mucous  mem- 
brane of  the  alimentary  canal.  (An  Inquiry  on  the  Properties 
of  the  Aconitum  Napellus,  1845,  p.  43.) 

Leaves.  —  In  the  Lancet  for  June  28,  1856  (p.  715),  is  the 
account  of  a  case  of  a  child,  between  two  and  three  years  of  age, 
who  died  in  about  twenty  hours,  alter  eating  some  of  the  fresh 
leaves  of  aconite.  The  first  symptoms  were  severe  pain  in  the 
abdomen,  vomiting,  and  a  contracted  state  of  the  pupils ;  these 
were  followed  before  death  by  collapse  and  coma.  The  stomach 
and  intestines  were  found  much  inflamed,  the  latter  presenting 
some  patches  approaching  to  gangrene.  A  boy,  set.  14,  ate  some 
of  the  leaves  for  parsley.  In  about  two  hours  he  complained  of 
a  burning  sensation  in  the  mouth,  throat,  and  stomach,  and 
vomited  freely.  Soon  after  this  he  fell  on  the  ground  in  a  fit ; 
and  seven  hours  after  having  taken  the  poison,  he  was  found 
lying  across  the  bed  with  his  hands  in  his  pockets,  dead.  On  in- 
spection, the  cerebral  vessels  were  filled  enormously  with  dark- 
coloured  fluid  blood,  upwards  of  a  pound  of  which  escaped  from 
the  skull  and  spinal  canal.  The  stomach  was  empty  :  there  was 
a  deep  inflammatory  blush  over  the  whole  mucous  surface,  with 
patches  of  a  darker  colour.  (Med.  Chir.  Rev.  July  1844,  p. 
261.    See  also  case  in  Lancet,  June  28,  1856,  p.  715.) 

Extract.  —  In  the  hospital  at  Bordeaux, /re  grains  of  fresh 
extract  of  aconite  were  given  to  three  patients.  One  of  them 
died  in  three  hours.  In  a  quarter  of  an  hour  after  taking  the 
poison,  the  patients  had  tremors  of  the  muscles,  and  a  pricking 
sensation  over  their  bodies;  severe  vomiting  followed.  They 
became  quite  unconscious  ;  and  on  recovering  their  senses  there 
was  confusion  of  sight,  with  intense  headache  ;  the  skin  was  cold 
and  clammv,  the  pulse  slow  and  irregular,  and  the  breathing 
short  and  hurried.  Two  of  the  patients  recovered.  (Med.  Chir. 
Rev.  Oct.  1839,  544.) 

Root.  —  Poisoning  by  the  root  of  aconite  is  by  no  means  un- 
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frequent.  In  the  autumn,  the  root  is  liable  to  be  mistaken  for 
that  of  horseradish.  It  has  been  thus  accidentally  eaten  on 
several  occasions,  and  has  caused  death.  It  produces,  when 
eaten,  a  sense  of  tingling  and  numbness  in  the  lips,  with  a 
burning  sensation  in  the  mouth  and  throat,  extending  to  the 
stomach.  (Pereira,  Mat.  Med.  vol.  ii.  pt,  ii.  p.  688.)  A  fatal 
case  arising  from  the  root  having  been  eaten  by  mistake  for 
horseradish  occurred  at  Bristol  in  the  autumn  of  1853.  The 
deceased  in  this  case  is  stated  to  have  taken  only  as  much  as 
would  go  on  the  point  of  a  table  knife.  Mr.  Herapath  calculated 
the  quantity  at  thirty-five  grains,  and  estimated  it  to  be  equivalent 
to  one  twentieth  of  a  grain  of  pure  aconitina.  A  similar  mistake 
led  to  fatal  results  in  three  hours  in  a  case  which  occurred  at 
Lambeth  ;  and  another  set  of  cases  occurred  at  Dingwall,  in 
Scotland,  in  January  1856.  Here  three  persons  were  poisoned 
by  reason  of  their  having  had  sauce,  made  with  the  root  of 
aconite,  served  at  dinner  with  roast  beef  in  place  of  horseradish 
sauce  !  They  were  healthy  adults  ;  they  all  died  within  three 
hours  and  a  half.  Mistakes  of  this  kind  show  deplorable 
ignorance,  but  there  is  always  the  risk  of  their  occurrence  when 
horseradish  and  aconite  are  grown  near  to  each  other  in  a  garden, 
at  that  season  of  the  year  when  the  leaves  have  fallen. 

A  trial  for  murder  by  poisoning  with  the  root  of  this  plant 
took  place  at  the  Monaghan  Lent  Assizes  in  1841  (Beg.  v. 
McConkey),  in  which  Dr.  Geoghegan,  of  Dublin,  conducted  the 
medico-legal  investigation.  The  medical  evidence  was  beset 
with  difficulties;  for  no  trace  of  the  poison  could  be  discovered 
in  the  body,  and  it  was  only  by  a  close  analysis  of  symptoms 
and  appearances,  that  the  charge  was  brought  home  to  the 
prisoner.  The  deceased  had  eaten  for  his  dinner  some  greens 
dressed  for  him  by  the  prisoner  ;  he  complained  of  their  having 
a  sharp  taste,  and  this  was  perceived  also  by  another  person 
present,  who  tasted  them.  It  was  ascertained  that  the  deceased, 
soon  after  the  meal,  had  vomited  a  greenish  matter,  and  suffered 
from  purging,  restlessness,  incoherence,  lock-jaw,  and  clenching 
of  the  hands.  He  died  in  about  three  hours  after  having  eaten  the 
greens,  but  was  not  seen  by  a  medical  man  while  living.  The 
chief  appearance  met  with  was  in  the  stomach,  where  the  mucous 
membrane  was  of  a  light  reddish-brown  colour.  Traces  of 
vegetable  matter  were  found  in  the  intestines  :  but  no  poison 
could  be  detected  either  botanically  or  chemically.  The  symp- 
toms suffered  by  a  friend  of  the  deceased,  who  had  accidentally 
tasted  the  greens,  were  very  characteristic  of  poisoning  by  aco- 
nite. In  two  minutes  he  felt  a  burning  heat  in  the  mouth,  throat, 
gullet  and  stomach ;  then  a  sensation  of  swelling  in  the  face, 
with  a  general  feeling  of  numbness  and  creeping  of  the  skin, 
llestlessncss,  dimness  of  sight,  and  stupor  almost  amounting  to 
insensibility,  followed  ;  and  in  about  an  hour  after  the  meal,  he 


POISONING  BY  THE  ROOT  OF  MONKSHOOD. 


819 


jfras  found  speechless,  — frothing  at  the  nose  and  mouth,  the 
hands  and  jaws  clenched,  appearing  occasionally  as  if  dead,'  and 
then  again  reviving.  Vomiting,  purging,  tenderness  at  the  pit  of 
the  stomach,  cramps,  tingling  of  the  flesh,  and  a  burning  taste 
in  the  mouth,  followed.  This  man  did  not  entirely  recover  until 
after  the  lapse  of  five  weeks.  The  prisoner  was  convicted  of 
murder,  and  confessed  before  her  execution  that  the  powdered 
root  of  aconite  had  been  mixed  with  pepper  and  sprinkled  over 
the  greens.    (Dublin  Med.  Journal,  Vol.  xix.  p.  403.) 

This  case,  decided  in  1841,  bears  some  analogy  to  that  of 
Palmer,  which  occurred  fifteen  years  later.  It  establishes  the 
truth  of  the  proposition  that  a  conviction  for  murder  by  poison 
may  take  place  in  the  absence  of  any  chemical  evidence  of  the 
nature  of  the  poison.  The  non- discovery  of  the  vegetable  or  of 
the  alkaloid  aconitina  in  the  body  was  raised  as  an  objection  to 
the  opinion  of  Dr.  Geoghegan  in  the  case  of  McConkey ;  but 
the  medical  and  general  evidence  taken  alone  was  considered 
to  be  conclusive  of  the  fact  of  poisoning. 

Dr.  Geoghegan,  in  the  paper  referred  to,  quotes  two  other 
instances  of  poisoning  by  aconite,  one  of  a  man  aged  fifty-six, 
who  died  in  an  hour  and  a  quarter  after  eating  the  root  ;  and 
the  second,  a  boy  aged  seven,  who  died  in  two  hours,  having 
been  much  convulsed  before  death. 

It  is  stated  that  one  drachm  of  the  root  has  been  known  to 
prove  fatal :  but  it  is  probable  that  less  than  this  would  cause 
death.  In  November  1856,  Mr.  Hadfield  forwarded  to  me  four 
small  slices  of  the  root,  taken  from  the  stomach  of  a  man  who 
died  in  three  hours.  The  quantity  which  he  had  swallowed  with 
suicidal  intention  was  unknown  :  but  none  was  thrown  off  by 
vomiting  so  far  as  could  be  ascertained.  The  symptoms  within 
half  an  hour  of  death  were  burning  pain  in  the  stomach,  parched 
mouth,  —  intense  thirst,  —  retching  and  vomiting  of  a  tenacious 
mucus,  —  cold  perspiring  skin,  —  imperceptible  pulse  and  a 
feeling  of  deadly  sickness.  The  patient  was  conscious:  —  tin  re 
were  no  convulsions.  On  inspection,  there  was  congestion  of 
the  brain  as  well  as  of  its  membranes  ;  the  heart  was  flaccid  :  it 
contained  some  blood  on  the  right  side.  The  stomach  contained 
much  half-digested  food,  with  four  slices  of  aconite  root  appa- 
rently unaltered.  The  mucous  membrane  presented  a  slight 
reddish  brown  patch  at  the  greater  end  of  the  size  of  half  a  crown. 
It  was  otherwise  healthy  as  well  as  the  other  organs.  (For  an 
account  of  poisoning  by  this  plant  I  must  refer  the  reader  to  a 
paper  by  Dr.  Geoghegan,  Dub.  Jour.  Med.  Sci.  vol.  xix.  p.  403.) 

Tincture—  There  are  numerous  instances  recorded  of  poison- 
ing by  aconite  under  the  form  of  tincture  of  the  root.  In  a  case 
which  occurred  to  M.  Devay  (Cormack's  Edinburgh  Journal. 
April  1844),  a  man  is  stated  to  have  recovered  in  three  days 
after  having  taken  upwards  often  drachms  of  the  tincture  (only  in- 
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fused  for  a  day) ;  but  this  could  have  contained  no  aconitina. 
The  late  Dr.  Male  of  Birmingham  died  from  the  effects  of  not 
more  than  eighty  drops  taken  in  ten  doses,  over  a  period  of  four 
days, — the  largest  quantity  taken  at  once  being  ten  drops.  (Prov. 
Med.  and  Surg.  Journ.  August  20,  1845,  p.  535  ;  also  Med,  Gaz. 
xxxvi.  p.  861.)  The  late  Dr.  Pereira  informed  me  that  he  had 
known  tingling  and  general  numbness  of  the  limbs  produced  in 
hysterical  females  by  a  dose  of  only  five  minims  of  a  carefully 
prepared  tincture.  Dr.  Topham  has  published  an  account  of  the 
symptoms  produced  by  fifteen  minims  of  the  tincture  of  the  root 
of  aconite.  Immediately  after  taking  the  poison  in  a  mixture 
into  which  it  was  put  by  mistake,  the  patient  (a  woman  cet.  27) 
felt  a  sensation  of  numbness  in  the  tongue,  with  difficulty  of 
swallowing.  There  were  convulsive  twitchings  of  the  muscles  of 
the  face,  and  she  lost  the  power  of  walking.  There  was  complete 
unconsciousness,  which  continued  for  two  hours,  when  she  began 
to  recover.  The  pupils  were  observed  to  be  slightly  contracted. 
The  intensity  of  the  symptoms  varied  at  intervals,  and  came  on 
in  paroxysms.  They  indicated  great  disorder  of  the  nervous 
system.  The  next  day  she  had  numbness  in  both  arms,  but 
she  rapidly  and  perfectly  recovered.  (Lancet,  July  19,  1851, 
p.  56.) 

In  January  1853,  a  case  of  poisoning  by  tincture  of  aconite 
occurred  at  a  convent  near  Bristol.  One  of  the  inmates  named 
"  Forty  "  had  administered  to  her,  by  mistake,  seventy  minims  of 
Fleming's  tincture  of  the  root  mixed  with  one  grain  of  acetate  of 
morphia.  This  was  about  seven  o'clock  in  the  morning.  In  a 
few  minutes  she  became  very  thirsty,  complained  of  a  burning 
sensation  and  pain  in  her  stomach,  to  relieve  which  she  swal- 
lowed a  quantity  of  cold  water.  In  fifteen  minutes  there  was 
violent  vomiting,  which  continued  for  two  hours.  She  lost  the 
power  of  standing,  and  was  very  restless.  The  pain  in  the 
stomach  increased.  After  the  first  hour  she  was  unable  to  do 
more  than  turn  her  head  and  vomit.  There  was  violent  straining 
as  well  as  convulsive  movements  of  the  muscles.  At  nine  o'clock 
she  had  a  stupefied  look,  complained  of  giddiness,  and  was 
covered  with  a  cold  sweat.  At  ten  o'clock  she  was  quiet  as  if 
asleep.  She  was  conscious  until  shortly  before  her  death,  which 
took  place  in  about  four  hours  after  she  had  taken  the  poison. 
There  were  no  general  convulsions:  the  pain  in  the  stomach  was 
well  marked  throughout.  On  inspection,  the  face  and  lips  were 
found  swollen  and  dark-coloured,  eyes  bright,  pupils  dilated, 
and  the  muscular  system  rigid.  The  membranes  of  the  brain 
were  congested,  but  the  brain  itself  was  firm  and  healthy.  The 
lungs  were  healthy:  there  was  merely  cadaveric  congestion  from 
gravitation.  The  heart  was  flaccid,  uterus  congested,  bladder 
empty,  and  sphincter  ani  relaxed.  The  stomach  contained  some 
mucus,  and  the  membrane  at  the  larger  curvature  was  injected 
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(reddened)  in  patches,  but  otherwise  natural.  The  mucous 
membrane  of  the  duodenum  was  in  a  high  state  of  inflammation, 
abraded  in  patches,  softened,  and  broken  down.  Some  spots 
were  of  a  very  dark  colour,  passing  to  mortification.  It  is 
proper  to  observe  that  the  deceased  died  on  the  5th  January, 
and  the  inspection  was  not  made  until  the  14th.  (Report  by 
Dr,  O'Bryen,  Association  Med.  Jour.  Jan.  28,  1853,  p,  92.  See 
also  a  case  in  the  Lancet,  1855,  vol.  i.  p.  467.)  In  this  case  a 
female  died  in  five  hours  from  two  drachms  of  the  tincture  taken 
with  suicidal  intention.    There  were  no  narcotic  symptoms. 

In  1853,  a  healthy  young  man  lost  his  life  at"  Glasgow,  by 
reason  of  his  having  taken  a  mixture  containing  twenty-five 
minims  of  tincture  of  aconite,  twenty  minims  of  tincture  of  bella- 
donna, and  a  drachm  of  the  tincture  of  musk.  The  tincture  in 
this  case  was  prepared  with  sixteen  ounces  of  the  root  of  aco- 
nite to  thirty  fluid  ounces  of  spirit.  The  mixture  was  swallowed 
at  6.30  ;  the  patient  walked  to  a  friend's  house  about  three- 
quarters  of  a  mile  distant,  which  he  reached  at  7.20.  He  then 
complained  of  being  sick,  and  of  a  tingling  sensation  in  his 
hands  and  arms.  In  a  short  time  his  hands  and  arms  were  so 
benumbed  and  powerless,  that  when  he  raised  them  he  could  not 
keep  them  up.  Vomiting  came  on,  with  convulsive  movements 
of  the  body,  the  pulse  could  not  be  felt,  and  the  patient,  retaining 
his  consciousness  to  the  last,  died  within  three  hours  from  the 
time  of  taking  the  poison.  The  body  was  inspected  two  days 
after  death  by  Dr.  Easton.  The  veins  of  the  brain  were  un- 
usually congested,  and  there  was  a  great  quantity  of  serum 
effused  in  the  arachnoid  (membranes).  The  lungs  and  the 
right  cavities  of  the  heart  were  gorged  with  dark  blood.  The 
lining  membrane  of  the  stomach  was  of  a  dark  red  colour. 
Death  was  very  properly  referred  by  Dr.  Easton  to  the  action  of 
aconite.  (Assoc.  Med.  Jour.  Sept.  16, 1853,  p.  817.)  In  October 
1852  an  excise  officer  lost  his  life  by  merely  tasting  Fleming's 
tincture  of  aconite,  under  the  supposition  that  it  was  flavoured 
spirit.  He  was  able  to  walk  from  the  Custom  House  over 
London  Bridge,  but  he  died  in  about  four  hours  after  taking  the 
poison.  . 

Several  cases  of  poisoning  occurred  some  years  since  at  Lille, 
in  which  tincture  of  the  fresh  root  of  aconite  was  taken  by  mis- 
take for  a  cordial.  The  symptoms  appeared  in  three  members 
of  a  family  in  half  an  hour :  there  was  severe  burning  pain  m 
the  throat  and  stomach,  with  vomiting,  purging,  and  tenderness 
of  the  abdomen.  One  died  in  two  hours ;  the  second  in  two 
and  a  half  hours  ;  the  third,  who  had  delirium,  recovered.  I  he 
only  appearance  met  with  on  inspection,  was  great  redness 
of  the  mucous  membrane  of  the  stomach  and  small  intestines. 
(Ed.  M.  and  S.J.  xxviii.  452.)  ,      a:  +  e 

In  February,  1856,  Paymaster  Kent  died  from  the  effects  ot 
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one  drachm  of  the  tincture,  taken  by  mistake.  The  symptoms 
were  giddiness  with  intense  burning  pain  from  the  tongue  to 
the  throat,  a  loss  of  power  in  the  legs,  coldness  of  the  hands  and 
feet  and  along  the  spine,  twitchings  of  the  muscles  of  the  face, 
fingers,  and  toes,  dimness  of  vision,  dilatation  of  the  pupils, 
inability  to  swallow,  weak  pulse,  and  involuntary  evacuations. 
Just  before  death  there  was  one  universal  convulsion.  He 
revived,  gasped,  and  then  died.  His  skin  at  this  time  was  cold, 
his  lips  were  blue,  his  pulse  was  scarcely  perceptible,  and  his 
breathing  oppressed.  He  died  an  hour  and  a  half  after  he  had 
taken  the  poison,  which  had  been  dispensed  by  mistake  for 
another  tincture.  Emetics  produced  active  vomiting,  but  the 
poison  had  become  absorbed.  On  inspection,  the  stomach  con- 
tained a  dark-brown  fluid;  the  mucous  membrane  was  congested 
in  patches  of  various  sizes,  and  of  a  dark-red  colour.  The  right 
side  of  the  heart,  which  was  healthy,  was  filled  with  liquid 
venous  blood.  The  liver,  spleen,  kidneys,  and  intestines  were 
congested.  The  bladder  was  empty.  (Dr.  Bone  in  Lancet, 
April  5,  1856,  p.  369.)  In  September  1857,  the  wife  of  a  phy- 
sician, of  Durham,  died  from  the  effects  of  one  drachm  of  tinc- 
ture of  aconite  given  in  two  doses,  at  an  interval  of  some  hours. 
It  had  been  given  by  mistake  for  tincture  of  henbane. 

The  tincture  of  aconite,  according  to  the  London  and  Dublin 
pharmacopoeias,  is  made  by  infusing  the  root  in  rectified  spirit. 
Fleming's  tincture  is  also  made  with  the  root,  but  with  half 
the  quantity  of  spirit.  The  medicinal  dose  is  variously  stated, 
owing  to  the  great  difference  in  the  strength  of  this  preparation. 
It  should  not  exceed  five  minims.  The  late  Dr.  Pereira  states 
that  a  dose  of  six  minims  administered  twice  produced  the  most 
alarming  symptoms  in  a  healthy  young  man.  (Mat.  Med.  vol.  ii. 
pt.  ii.  p.  693.)  Fleming's  tincture  is  a  powerful  preparation,  and 
might,  from  its  appearance,  be  mistaken  for  sherry  wine.  Since 
this  tincture  is  as  deadly  in  its  operation  as  prussic  acid,  and  so 
many  accidents  have  occurred  from  the  use  of  it,  it  seems  ad- 
visable that  its  strength  should  be  reduced. 

A  well-marked  case  of  poisoning  by  a  decoction  of  this  plant 
occurred  to  Mr.  Sayle.  A  man,  ast.  39,  boiled  the  fresh  stalks 
and  leaves  of  aconite  in  half  a  pint  of  beer  until  it  was  reduced 
to  a  quarter  of  a  pint :  he  then  swallowed  half  of  it  as  a  medi- 
cine. An  hour  afterwards  he  was  found  in  bed,  rolling  his  arms 
about  and  foaming  at  the  mouth  : —  the  pupils  were  widely 
dilated,  the  legs  were  paralyzed,  the  skin  was  cold  and  clammy, 
there  was  great  nausea,  the  pulse  was  scarcely  perceptible,  and 
he  was  perfectly  insensible.  He  soon  afterwards  died.  The 
abdomen  was  examined,  and  the  only  appearauce  met  with  was 
a  slight  redness  near  the  cardiac  extremity  of  the  stomach. 
(Med.  Times,  Oct.  18,  1845,  p.  70.) 

Analysis.  —  The  botanical  characters  of  the  leaves  and  root, 
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when  any  portions  can  be  obtained,  will  enable  a  medical  witness 
to  identify  this  vegetable  poison.  The  root  has  been  frequently 
and  fatally  mistaken  for  horseradish,  but  there  are  these 
striking  differences:  — 1.  Aconite  root  is  short,  conical,  and 
tapers  rapidly  to  a  point.  2.  It  is  externally  of  an  earthy-brown 
colour,  — white  internally  and  of  an  earthy  smell.  3.  It  has  at 
first,  a  bitter  taste,  but  soon  afterwards  it  leaves  a  disagreeable 
tingling  and  numbness.  1.  Horseradish  root  is  long,  cylindrical 
or  nearly  so,  and  of  the  same  thickness  for  many  inches.  2.  It 
is  externally  whitish-yellow,  and  has  a  pungent  odour  when 
scraped.  3.  Its  taste  is  sometimes  bitter,  but  it  produces  an 
immediate  pungent  sensation.  (Pereira,  Mat.  Med.  ii.  pt.  ii. 
p.  689.)  The  proportion  of  aconitina  varies  from  a  quarter  of 
a  grain  to  three-quarters  of  a  grain  in  an  ounce  of  the  fresh  root. 
According  to  Mr.  Herapath,  the  dried  aconite  root  grown  in 
England  contains  from  twelve  to  thirty-six  grains  in  the  pound. 
The  roots  after  flowering  contain  the  largest  proportion. 

Aconitina.  —  The  alkaloidal  base  of  this  plant.  Aconitina,  is  a 
most  formidable  poison,  exceeding  all  others  in  its  effects.  Ac- 
cording to  the  late  Dr.  Pereira,  it  is  strongly  retained  in  the 
vegetable  tissues  even  after  their  compression.  Hence  the  on. 
certainty  of  the  strength  of  the  preparations  of  aconite.  Although 
there  are  few  poisons  so  deadly  as  aconitina,  —  for  even  experi- 
ments on  it  require  to  be  made  with  the  greatest  caution,  —  a 
singular  instance  is  recorded  by  Dr.  G.  Bird  in  which  a  gentle- 
man is  stated  to  have  recovered  after  having  taken  two  grains 
and  a  half.  (Med.  Gaz.  Vol.  xli.  p.  30.)  In  this  case,  however, 
there  appears  to  have  been  early  and  copious  vomiting,  so  that 
the  greater  part  of  the  poison  had  probably  been  discharged. 
Enough  had  been  absorbed,  however,  to  produce  most  serious 
symptoms:  —  There  was  collapse,  coldness  of  skin,  cold  perspira- 
tion, the  heart's  action  was  scarcely  perceptible,  and  there  was 
constant  spasmodic  vomiting  of  a  violent  kind. 

The  late  Dr.  Pereira  states  that  this  alkaloid  cannot  be  ad- 
ministered internally  with  safety.  In  one  case  one-fiftieth  part 
of  a  grain  nearly  proved  fatal  to  an  elderly  lady  (Mat.  Med. 
vol.  ii.  pt.  ii.  p.  695);  and  it  is  probable  that  one-tenth  part  of 
a  grain  of  pure  aconitina  would  prove  fatal  to  a  human  being. 
It  would  seem,  however,  that  some  samples  of  this  alkaloid  are 
much  less  potent  than  others,  and  the  chemical  properties  are 
also  different.  (See  paper  by  Sehroff,  Red's  Journal  for  Toxiko- 
logie,  3rd  H.  1857,  p.  335.)  The  case  reported  by  the  late  Dr. 
Golding  Bird,  supra,  may  thus  receive  an  explanation. 

Analysis.  —  A  sample  of  Morson's  aconitina  possessed  the  fol- 
lowing properties  :  —  It  was  in  whitish  granular  masses,  without 
any  distinctly  crystalline  structure.  1.  When  heated  it  readily 
fused  and  burnt'in  the  air  with  a  bright  yellow  flame.  2.  Heated 
in  a  close  tube,  it  evolved  first  an  alkaline  and  then  an  acid 
3  G  4 


824 


DEADLY  NIGHTSHADE. 


vapour.  3.  It  was  scarcely  soluble  in  water,  but  was  dissolved 
by  weak  acids  and  alcohol :  it  did  not  form  a  crystallizable  salt 
on  evaporation.  4.  Nitric  acid  dissolved  it  without  causing  a 
change  of  colour.  5.  Sulphuric  acid  gave  to  it  a  yellowish 
colour,  and  on  adding  a  crystal  of  bichromate  of  potash,  green 
oxide  of  chromium  was  set  free.  6.  Iodine  water  gave  a  reddish- 
brown  precipitate  in  a  solution  of  the  sulphate.  7.  Tannic  acid 
precipitated  the  solution.  8.  It  was  precipitated  whitish -yellow  by 
chloride  of  gold,  but  not  by  chloride  of  platina.  Gallic  acid, 
corrosive  sublimate,  iodide  and  sulphocyanide  of  potassium  pro- 
duced no  change  in  the  solution.  In  organic  liquids  the  alkaloid 
is  sufficiently  soluble  in  ether  to  be  separated  by  the  process  of 
Stas  (see  p.  787).  Dr.  Headland  has  recommended  as  a  physi- 
ological test  for  the  presence  of  this  alkaloid,  the  application  of 
a  spirituous  extract  of  the  acid  contents  of  the  stomach.  If 
1-2 Oth  of  a  grain  be  obtained  it  will  be  sufficient.  He  states  that 
1 -300th  of  a  grain  will  poison  a  mouse  with  characteristic 
symptoms  ;  1-1 00th  a  small  bird;  1-1 000th  of  a  grain  causes 
tingling  and  numbness  of  the  tip  of  the  tongue;  l-100th  dissolved 
in  spirit  and  rubbed  into  the  skin  causes  loss  of  feeling,  lasting 
for  some  time.    (Lancet,  March  29,  1856,  p,  343.) 

DEADLY  NIGHTSHADE.     (ATROPA  BELLADONNA.) 

There  are  several  plants  known  under  the  name  of  Nightshade, 
which,  however,  differ  much  from  each  other.  The  Woody 
Nightshade  (Solanitm  Dulcamara),  and  the  Garden  Night- 
shade, or  Solanttm  Nigrum,  known  by  the  red  and  black  colour 
of  their  berries,  have  been  elsewhere  described  (page  761).  The 
vegetable  poison  now  to  be  described  is  the  Deadly  Night- 
shade. The  leaves,  berries,  and  root  of  the  plant  are  poisonous. 
They  owe  their  noxious  effects  to  the  presence  of  the  alkaloid 
Atropia. 

Symptoms.  —  The  symptoms  produced  by  this  poison  are  of  a 
uniform  character,  and  as  a  summary  they  may  be  thus  de- 
scribed :  —  Heat  and  dryness  of  the  mouth  and  throat,  nausea 
—  vomiting — giddiness  —  indistinct  or  double  vision — deli- 
rium,—  great  excitement, — convulsions  —  followed  by  stupor  and 
lethargy.  The  pupils  are  much  dilated  and  the  eyes  are  in- 
sensible to  light.  In  two  cases  which  occurred  to  Mr.  Tufnell, 
the  pupils  were  contracted  during  sleep,  although  dilated  in  the 
waking  state.  (Dub.  Med.  Press,  Jan.  5,  1853.  Journal  de 
Chimie  Medicale,  1853,  p.  695.)  Several  deaths  from  the  effects 
of  the  berries  occurred  in  this  metropolis  in  the  autumn  of  1846. 
The  following  case  was  admitted  into  Guy's  Hospital.  A  boy, 
a>t.  14,  ate,  soon  after  breakfast,  about  thirty  of  the  berries  of 
belladonna,  which  he  had  bought  in  the  street.  In  about  three 
hours  it  appeared  to  him  as  if  his  face  was  swollen,  —  his  throat 
became  hot  and   dry,  —  vision  impaired, —  objects  appeared 
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double,  and  they  seemed  to  revolve  and  run  backwards.  His 
hands  and  face  were  flushed,  and  his  eyelids  swollen:  there  were 
occasional  flashes  of  light  before  his  eyes.  He  tried  to  eat,  but 
could  not  swallow  on  account  of  the  state  of  his  throat.  In  en- 
deavouring to  walk  home  he  stumbled  and  staggered  ;  and  he 
felt  giddy  whenever  he  attempted  to  raise  his  head.  His  parents 
thought  him  intoxicated:  he  was  incoherent,  —  frequently 
counted  his  money,  and  did  not  know  the  silver  from  the  copper 
coin.  His  eyes  had  a  fixed,  brilliant,  and  dazzling  gaze  ;  he 
could  neither  hear  nor  speak  plainly,  and  there  was  great  thirst ; 
he  caught  at  imaginary  objects  in  the  air,  and  seemed  to  have 
lost  all  knowledge  of  distance.  His  fingers  were  in  constant 
motion  :  — there  was  headache,  but  neither  vomiting  nor  purging. 
He  did  not  reach  the  hospital  until  nine  hours  had  elapsed  ;  and 
the  symptoms  were  then  much  the  same  as  those  above  described. 
He  attempted  to  get  out  of  bed  with  a  reeling,  drunken  motion  : 
his  speech  was  thick  and  indistinct.  The  pupils  were  so  strongly 
dilated  that  there  was  merely  a  ring  of  iris,  and  the  eyes  were 
quite  insensible  to  light.  The  eyelids  did  not  close  when  the 
hand  was  passed  suddenly  before  them.  He  had  evidently  lost 
the  power  of  vision  ;  although  he  stared  fixedly  at  objects  as  if 
he  saw  them.  The  nerves  of  common  sensation  were  unaffected. 
When  placed  on  his  legs  he  could  not  stand.  The  pulse  was  90, 
feeble,  and  compressible  :  his  mouth  was  in  constant  motion,  as 
if  he  were  eating  something.  His  bladder  was  full  of  urine  on 
admission.  He  continued  in  this  state  for  two  days,  being  occa- 
sionally conscious  ;  when,  by  a  free  evacuation  of  the  bowels, 
some  small  seeds  were  passed :  these  were  examined  and  identi- 
fied as  the  seeds  of  belladonna.  The  boy  gradually  recovered, 
and  left  the  hospital  on  the  sixth  day  after  his  admission :-  the  pro- 
gress of  recovery  was  indicated  by  the  state  of  the  pupils,  which 
had  then  only  acquired  their  natural  size  and  power  of  con- 
traction. In  three  other  cases  which  occurred  at  the  same  time, 
the  berries  having  been  baked  in  a  pie,  pains  in  the  limbs,  drow- 
siness, insensibility,  and  convulsions,  were  among  the  symptoms. 
In  two  cases  of  poisoning  by  the  berries  related  by  Dr.  Moll,  the 
symptoms  bore  a  strong  resemblance  to  those  of  delirium  tre- 
mens, but  among  them  were  heat  and  dryness  of  the  throat,  loss 
of  power  of  swallowing,  incoherent  speech,  double  vision,  and 
strange  spectral  illusions,  with  occasional  fits  of  wild  and  un- 
governable laughter.  On  the  following  morning  both  these 
patients  recovered  as  if  from  a  dream ;  but  they  suffered  for 
some  time  from  languor,  thirst,  and  dryness  of  the  throat  :  the 
pupils  also  continued  dilated.  (Casper's  Wochenschritt,  10 
Jarmar,  1846,  p.  26.)  Two  cases  of  the  effects  o  the  berries  on 
children  are  quoted  in  the  Edinburgh  Medical  and  Surgical 
Journal.  (Vol.  xxix.  p.  452.)  Among  the  first  symptoms 
three  hours  after  the  berries  were  eaten,  the  children  were  seized 
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with  uncontrollable  fits  of  laughter;  catching  at  objects;  inces- 
sant, incoherent  babble,  and  continual  agitation  of  the  body, 
with  fixed  staring  eyes,  and  dilated  insensible  pupils.  A  man, 
ffit.  34,  ate  about  fifty  berries  to  relieve  his  thirst.  He  soon  per- 
ceived a  burning  sensation  in  the  throat,  and  a  feeling  of  stupe- 
faction. He  staggered  home  and  went  to  bed.  In  the  evening 
he  was  seized  with  such  violent  delirium  that  it  required  three 
men  to  confine  him.  His  face  was  livid;  his  eyes  were  injected 
and  protruding, — the  pupils  strongly  dilated;  the  carotid  arte- 
ries pulsated  most  violently ;  and  there  was  a  full,  hard,  and 
frequent  pulse,  with  loss  of  power  to  swallow.  He  was  bled,  and 
in  about  half  an  hour  was  able  to  swallow  an  emetic:  this  brought 
away  a  violet  blue  or  purple  liquid,  which  is  always  a  well- 
marked  indication  of  this  form  of  poisoning.  Purgative  medi- 
cines and  injections  were  employed,  and  the  man  recovered  his 
consciousness  in  about  twelve  hours.  (Case  by  Dr.  Rosenber- 
ger,  Constatt's  Jahresb.  1844,  v.  295.)  In  six  other  cases, 
reported  in  the  same  journal  by  Dr.  Teschenmacher,  the  symp- 
toms varied  slightly  in  the  different  patients.  They  all  experi- 
enced double  vision,  dilatation  of  the  pupils,  constriction  of  the 
throat,  giddiness,  and  a  tendency  to  sleep.  They  who  had  eaten 
most  berries  fell  into  a  soporose  state,  and  had  violent  convul- 
sions of  the  extremities.  In  twenty-four  hours  the  whole  of  the 
family  had  recovered.    (Ib,  p.  296.) 

The  root  of  the  belladonna,  administered  in  the  form  of  de- 
coction as  a  clyster,  has  destroyed  life.  Four  scruples  of  the 
root  were  employed,  and  the  liquid,  strained  and  reduced  by 
evaporation  to  four  ounces,  was  injected.  After  a  slight  stage 
of  excitement,  the  patient,  a  female,  set.  27,  fell  into  a  state  of 
complete  coma ;  the  countenance  appeared  swollen,  and  of  a 
reddish- brown  colour;  the  pupils  were  excessively  dilated;  the 
pulse  was  at  first  full  and  hard,  then  small ;  death  took  place  in 
five  hours.  (Casper's  Wochens.  8.  Feb.  1845,  p.  101.)  This 
case  proves  that,  in  poisoning  by  nightshade,  there  is  in  some 
instances  little  or  no  delirium,  and  that  the  patient  may  be  at  once 
thrown  into  a  fatal  lethargy.  A  case  of  recovery,  in  which  a 
girl,  83t.  9,  masticated  portions  of  the  root  of  belladonna,  is 
reported  by  Mr.  Bullock.  (Med.  Gaz.  xix.  265.)  In  two  hours 
there  was  sickness,  lassitude,  and  dryness  of  the  throat ;  in  four 
hours  delirium,  with  convulsions,  came  on  ;  the  face  was  dis- 
torted, eyes  protruded,  and  pupils  widely  dilated.  The  girl  was 
completely  insensible.  Under  the  use  of  the  stomach-pump  and 
emetics  she  recovered. 

The  leaves  of  belladonna  have  occasionally  given  rise  to  acci- 
dents. A  young  man  swallowed  an  infusion  of  two  drachms  of 
the  leaves.  In  about  an  hour  he  found  great  difficulty  in  swal- 
lowing, the  salivaiy  secretion  was  suppressed,  and  objects 
appeared  to  be  in  perpetual  motion  before  him.    He  became 


THE  LEAVES  AND  EXTRACT  OF  BELLADONNA. 


S27 


delirious,  attempted  repeatedly  to  pass  his  urine  but  could  not : 
and  for  an  hour  and  a  half  he  was  in  constant  motion,  although 
his  gait  was  unsteady.  The  muscles  of  his  face,  jaws,  and 
limbs  were  agitated  by  convulsive  twitchings  :  the  pupils  were 
excessively  dilated,  and  there  were  singular  hallucinations. 
There  was  neither  nausea,  vomiting,  nor  purging.  Emetics,  in- 
jections, and  bleeding  were  resorted  to,  and  the  next  morning  he 
awoke  as  if  from  a  dream.    (Ann.  D'Hyg.  Oct.  1847,  p.  413.) 

Dr.  Garrod  has  communicated  to  me  the  symptoms  which  one 
of  his  patients  and  himself  suffered  as  a  result  of  taking  an  in- 
fusion of  belladonna  leaves  which  had  been  ignorantly  supplied 
for  ash-leaves.  A  quarter  of  an  ounce  of  the  leaves  was  boiled 
for  a  few  minutes  with  ten  ounces  of  water.  Dr.  Garrod  took 
about  half  a  wine-glassfull  of  this  decoction,  equivalent  to 
eleven  grains  of  dried  leaves.  He  believed,  at  the  time,  it  was 
the  infusion  of  ash-leaves,  and  wished  to  determine  by  taste 
whether  it  was  good.  In  about  half  an  hour,  the  symptoms 
commenced  by  swimming  in  the  head, — intense  feeling  of  nerv- 
ousness,— palpitation  of  the  heart, — a  small  and  rapid  pulse, — 
dryness  of  the  mouth  and  throat,  and  perversion  of  taste, — in- 
distinctness of  vision, — dilatation  of  the  pupils,— rapid  flow  of 
ideas,  weakness  of  the  limbs,  and  slight  difficulty  of  articulation. 
His  taste  was  so  altered  that  some  brandy  given  to  him  had  the 
taste  of  the  infusion.  Some  of  the  infusion  was  put  into  an  eye, 
and  in  about  a  quarter  of  an  hour  it  dilated  the  pupil  power- 
fully. In  about  four  hours  Dr.  Garrod  had  recovered  from  these 
effects  :  but  there  was  indistinctness  of  vision  with  dilated  pupils 
for  one  or  two  days, — and  a  generally  depressed  state  of  the 
nervous  system,  from  which  even  after  two  years  he  had  not 
entirely  recovered.  His  patient  took  half  a  pint  of  the  infusion, 
equivalent  to  about  a  quarter  of  an  ounce  of  dried  belladonna 
leaves  ;  the  symptoms  were  similar  but  more  severe,  and  lasted 
for  a  longer  time.  They  were  giddiness,  difficulty  in  walking, 
— dryness  of  the  mouth  and  throat,  and  perversion  of  taste,— 
indistinctness  of  vision,  and  dilatation  of  the  pupils,— bloodshot 
eyes, — difficult  articulation, — delirium— coma  (insensibility) — 
scarlet  redness  of  the  skin  of  the  face  and  neck,  followed  on  the 
second  day  by  a  peeling  off  of  the  cuticle.  This  last  symptom, 
although  not  common,  has  been  observed  in  other  cases  of  poi- 
soning by  belladonna  in  large  medicinal  doses.  Some  of  these 
symptoms  continued  more  or  less  for  ten  hours.  The  patient 
suffered  from  shock  to  the  nervous  system  for  a  considerable 
period  after  his  recovery  from  the  urgent  symptoms.  One  of 
the  effects  of  the  poison  was  to  produce,  in  both  cases,  an  in- 
creased secretion  from  the  kidneys. 

The  extract  of  belladonna  appears  to  be  very  uncertain  in  its 
operation.  The  medicinal  dose  is  from  one  to  five  grains.  In 
a  case  which  occurred  at  St.  George's  Hospital,  an  ounce  of  the 
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extract  was  taken  without  causing  death  ;  but  in  another  instance, 
a  child,  a3t.  9,  nearly  lost  his  life  by  a  dose  of  thirty  grains,  ad- 
ministered to  him  in  mistake  for  extract  of  taraxacum.  Deli- 
rium came  on  in  half  an  hour  ;  this  was  followed  by  coma.  In 
addition  to  other  characteristic  symptoms,  the  child  suffered 
from  convulsive  twitchings  of  the  arms.  There  was  pain  in  the 
head,  with  deranged  vision,  for  ten  days  after  the  accident. 
(Trov.  Med.  Jour.  Feb.  24,  1847,  98.  See  also  Pharmaceutical 
Journal,  Feb.  1853,  p.  404.)  Dr.  Gray,  of  New  York,  has  re- 
lated a  case  in  which  a  child,  between  two  and  three  years  of  age, 
swallowed  from  eight  to  twelve  grains  of  the  extract,  and  after 
suffering  the  usual  symptoms  in  a  severe  form  for  three  hours, 
recovered.  This  gentleman  describes  his  own  sensations  after 
having  taken  a  large  dose  of  the  same  preparation.  They  bear  out 
singularly  the  truth  of  the  descriptions  given  by  other  observers. 
( See  Med.  Gaz.  xxxvii.  255.)  Mr.  Iliff,  jun.  has  given  an  account 
of  the  effects  produced  on  himself  by  a  dose  of  nine  grains  of  the 
extract  of  belladonna,  for  which  I  must  refer  the  reader  to  the 
Lancet.  (Dec.  1,  1849,  p.  756.  See  also  Med.  Times,  Aug.  30, 
p.  234,  and  Ann.  d'Hygiene,  1853,  i.  417.)  In  the  latter  case 
the  members  of  a  family  were  poisoned  by  the  extract,  but  they 
all  recovered.  In  the  Medical  Gazette  (Vol.  xlii.  p.  589)  will 
be  found  the  report  of  an  inquest  in  a  case  of  alleged  poisoning  by 
belladonna,  involving  many  points  regarding  this  poison.  The 
question  at  issue  was  whether  death  had  arisen  from  an  overdose 
of  the  extract  or  from  natural  causes.  The  extract  of  belladonna 
is  subject  to  great  variation  in  strength,  a  fact  which  may  furnish 
an  explanation  of  certain  exceptional  cases  in  which  persons 
have  recovered  from  large  doses  of  this  compound.  A  case 
occurred  to  Mr.  Edwards  in  which  a  female,  cet.  34,  recovered 
after  having  swallowed  a  drachm  of  the  extract  by  mistake. 
(Lancet,  May  24,  1851,  p.  568.)  Mr.  Solly  met  with  an  instance 
in  which  a  man  took  a  scruple  by  mistake.  No  symptoms 
occurred  for  two  hours.  He  then  suffered  from  dryness  of  the 
throat,  difficulty  of  swallowing,  fanciful  delusions,  and  rambling, 
incoherent  conversation.  The  pupils  were  dilated  and  insensible 
to  light — the  eyes  were  prominent  and  had  a  vacant  stare. 
There  was  drowsiness  with  a  feeble  and  irregular  pulse,  and  a 
loss  of  muscular  power.  Under  the  use  of  emetics,  the  man 
recovered  the  next  day.    (Lancet,  Feb.  3,  1855,  p.  121.) 

Two  persons  swallowed  a  small  spoonful  of  the  extract  of 
belladonna  by  mistake  for  that  of  juniper.  There  was  speedily 
indistinctness  of  vision,  tottering  gait,  delirium,  incoherency, 
hallucinations  and  dilatation  of  the  pupils.  In  one  there  was 
great  cerebral  excitement.  The  apothecary  to  whom  the  extract 
was  taken  tasted  it,  and  soon  experienced  symptoms  which  led 
to  a  suspicion  of  its  real  nature.  Under  treatment,  the  symp- 
toms of  poisoning  disappeared  in  two  days  :  but  one  of  the  pa- 
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tients  died  on  the  seventh  day  from  disease.  The  physical  and 
physiological  properties  of  the  extract  indicated  that  it  was  bella- 
donna: but  the  attempt  to  procure  atropia  entirely  failed.  A 
portion  of  the  concentrated  extract  given  to  a  dog'caused  dila- 
tation of  the  pupil  in  a  quarter  of  an  hour,  an  index  of  the 
rapidity  with  which  the  alkaloid  atropia  is  absorbed  and  diffused 
through  the  blood.  A  woman  swallowed  on  an  empty  stomach 
a  drachm  of  the  extract  of  belladonna.  She  then  took  some 
food.  After  the  lapse  of  three  hours,  symptoms  came  on  sud- 
denly. She  lost  the  power  of  standing  ;  there  was  trembling  of 
the  limbs  with  convulsive  motions,— a  neiwous  laugh  and  inco- 
herent speech.  The  pupils  were  much  dilated,  and  great  lassi- 
tude followed  this  stage  of  excitement.  Under  treatment  she 
recovered  in  twelve  hours.  (Ann.  d'Hyg.  Oct.  1847,  p.  413.) 
Orfila  has  satisfactorily  accounted  for  these  anomalies  in  the 
power  of  the  extract.  Some  specimens  are  quite  inert: — those 
only  have  an  energetic  action  which  are  prepared  by  evaporat- 
ing the  fresh  juice  at  a  very  low  temperature.  (Toxicologic  ii. 
395.) 

Local  action. — The  extract,  as  it  is  well  known  by  its  effects 
in  dilating  the  pupil,  acts  through  the  skin.  It  is  easily  absorbed, 
and  must  therefore  be  used  with  caution.  M.  Casanova  ordered  a 
blister  to  be  applied  to  the  abdomen  of  a  female,  and  prescribed 
a  dressing  of  one  part  of  extract  of  belladonna  to  three  parts  of 
mercurial  ointment.  At  first,  nine  grains,  and  after  two  hours, 
thirty  grains  of  the  extract  were  thus  employed.  The  patient 
was  soon  attacked  with  most  violent  delirium,  crying  out  inco- 
herently, and  attempting  to  drive  away  horrible  forms  which 
she  fancied  she  saw  flitting  around  her.  The  pupil  was  enor- 
mously dilated ;  there  was  intense  thirst  with  spasmodic  con- 
striction of  the  throat  in  drinking.  These  symptoms  did  not 
disappear  until  after  the  lapse  of  forty-eight  hours.  (Gaz.  Med. 
13  Mars,  1847,  207.)  In  a  case  that  occurred  to  Dr.  Jenner, 
symptoms  of  poisoning  arose  from  the  application  of  a  fresh 
belladonna  plaster  to  a  pustular  surface  produced  by  the  appli- 
cation of  an  old  plaster.  Some  time  afterwards  the  patient 
suffered  from  great  dryness  of  the  tongue  and  throat,  which  pre- 
vented distinct  articulation,  and  was  rather  increased  by  his  taking 
water.  There  was  a  great  desire  to  pass  the  urine,  but  only  a 
few  drops  could  be  passed  at  a  time.  There  was  confusion  in 
the  head,  and  convulsive  catchings  in  the  limbs.  In  about  eight 
hours  he  had  lost  the  power  of  standing.  He  was  restless, -  his 
hands  were  in  constant  motion,  as  if  he  were  busy  in  moving 
light  objects.  He  moved  his  mouth  incessantly,  but  the  sounds 
thus  made  were  unintelligible.  He  seemed  unconscious  of  the 
presence  of  persons.  The  pupils  were  large  and  they  acted  im- 
perfectly under  exposure  to  light,  On  the  removal  of  the  plaster 
the  symptoms  ceased,  leaving  the  next  day  dilatation  of  the 
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pupils,  dimness  of  vision,  and  impairment  of  memory.  (Med, 
Times  and  Gazette,  Nov.  22,  1856,  p.  513.) 

Appearances. — The  appearances  observed  in  several  eases  of 
poisoning  by  the  berries  which  proved  fatal  in  London  during  the 
autumn  of  1846,  were  as  follows;  the  vessels  of  the  brain  were 
congested  with  liquid  blood;  the  stomach  and  intestines  were 
pale  and  flaccid  ;  there  were  some  red  spots  towards  the  cardiac 
end.  In  other  fatal  cases,  of  which  the  appearances  have  been 
reported,  the  ves-els  of  the  brain  and  its  membranes  were  found 
distended  with  thick  black  blood.  Red  spots  have  also  been 
observed  around  the  throat  and  gullet,  and  congested  patches 
of  a  dark  purple  colour  on  the  coats  of  the  stomach.  In  some 
instances  the  mucous  membrane  has  been  completely  dyed  by 
the  juice  of  the  berries.  A  boy,  set.  5,  after  having  eaten  a 
quantity  of  the  berries  of  the  belladonna,  went  to  bed,  was  very 
restless,  vomited  once,  and  died  in  convulsions  about  fifteen 
hours  after  having  taken  the  poison.  On  inspection,  the  eyes 
were  half-open,  with  an  intense  lustre ;  the  pupils  dilated  ;  the 
mouth  spasmodically  closed,  and  the  sphincter  ani  relaxed.  The 
cerebral  vessels  were  distended  with  dark-coloured  blood  ;  the 
substance  of  the  brain,  cerebellum,  and  medulla  oblongata,  pre- 
sented numerous  bloody  points.  In  the  throat  and  gullet  there 
were  several  patches  of  redness.  In  the  stomach  there  was  some 
fluid,  with  three  open  berries  ;  the  mucous  membrane  was  of  a 
red  dish- blue  colour  in  various  parts.  (Case  by  Dr.  Rosenberger, 
Canstatt's  Jahresb.  1844,  v.  295.) 

Analysis. — The  indigestible  nature  of  the  leaves,  fruit,  and 
seeds  will  commonly  lead  to  their  detection  in  the  matters 
vomited  or  passed  by  the  bowels,  or  in  the  contents  of  the  viscera 
after  death.  The  seeds  of  belladonna  are  very  small,  and  areo- 
lated  on  the  surface ;  they  cannot  easily  be  distinguished  from 
those  of  hyoscyamus.  The  colouring  matter  of  the  berry  is  of  a 
deep-purple  hue;  it  is  turned  green  by  alkalies,  and  red  by  acids. 
The  leaves  would  be  known  by  their  botanical  characters,  and  a 
decoction  or  infusion  of  them  by  the  liquid  causing  dilatation  of 
the  pupil.  Dr.  Runge  states  that  the  urine,  blood,  or  organic 
liquids  containing  this  poison,  applied  to  the  eye  of  an  animal, 
cause  dilatation  of  the  pupil.  Orfila  has  not  observed  this  effect 
in  poisoning  by  belladonna  (Op.  cit.  ii.  267),  and  even  if  it  oc- 
curred, he  considers  that  it  would  be  too  vague  a  sign  for  diag- 
nosis, as  it  takes  place  equally  with  henbane  and  stramonium. 

Atropia.  — Atropia  is  the  name  given  to  the  alkaloidal  prin- 
ciple of  belladonna.  This  alkaloid  is  a  powerful  poison.  In 
November,  1850,  Mr.  Sells,  of  Guildford,  forwarded  to  me  for 
examination  the  stomach  of  a  young  man  who  had  poisoned 
himself  by  taking  two  grains  of  atropia.  He  took  the  dose  on 
going  to  "bed.  He  was  heard  to  snore  heavily  during  the  night, 
and  was  found  dead  about  seven  o'clock  in  the  morning,  lying 
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on  his  right  side,  the  surface  livid,  the  limbs  rigid  and  contracted, 
and  with  a  little  brown  matter  issuing  from  the  mouth.  The' 
pupils  were  much  dilated.  The  mucous  membrane  of  the  sto- 
mach presented  a  diffused  redness,  which  might  have  arisen  from 
some  brandy  which  he  had  swallowed.  No  trace  of  the  poison 
could  be  detected  in  the  stomach  or  its  contents.  In  the  Asso- 
ciation Medical  Journal  (Sept.  16,  1853,  p.  818)  will  be  found 
the  report  of  a  case  in  which  all  the  symptoms  of  poisoning  by 
belladonna  arose  from  the  application  of  a  weak  solution  of 
atropia  and  water  to  the  conjunctiva. 

Analysis. — Atropia  is  a  white  crystalline  substance,  requiring 
500  parts  of  water  to  dissolve  it:  —  it  is  easily  dissolved  by- 
alcohol,  ether,  and  diluted  acids.  It  forms  crystallizable  salts. 
It  melts  at  a  low  temperature,  and  burns  with  a  bright  smokv 
flame.  1.  Iodine  water  gives  with  its  salts  a  dense  brown  pre- 
cipitate. 2.  Tannic  acid  precipitates  it  of  a  dingy  white.  3. 
Gallic  acid  has  no  effect.  4.  Nitric  and  sulphuric  acids  dis- 
solve it,  but  do  not  produce  any  change  of  colour.  Sulphuric- 
acid  and  bichromate  of  potash  produce  with  it  green  oxide  of 
chromium.  5.  It  is  rendered  turbid  by  chloride  of  platina,  and 
is  precipitated  of  a  yellowish  white  colour  by  chloride  of  gold. 
In  organic  liquids  its  presence,  if  in  sufficient  quantity,  may  be 
detected  by  the  process  of  Stas  (p.  787).  A  solution  of  any  of 
the  salts  applied  to  the  eye  produces  dilatation  of  the  pupil. 

INDIAN  TOBACCO.     (LOBELIA  INFLATa). 

The  powdered  leaves  of  Indian  tobacco  contain  an  acrid  prin- 
ciple which  is  capable  of  producing  poisonous  effects  on  the 
brain  and  spinal  marrow  attended  with  irritation  of  the  stomach 
and  bowels.  As  a  poison  it  has  only  recently  become  known  in 
this  country.  Wibmer  relates  that  in  one  instance  it  produced 
at  first  violent  vomiting  in  the  person  for  whom  it  was  prescribed; 
but  the  medicine  was  repeated  until  it  was  no  longer  ejected  from 
the  stomach.  The  patient  suffered  severe  pain,  and  speedily- 
died:  stupor  and  convulsions  having  preceded  death.  The 
powdered  leaves  and  seeds  are  much  employed  by  quacks  in  the 
United  States ;  and  accidents  occasionally  arise  from  the  sub- 
stance being  prescribed  in  excessive  doses.  When  administered 
in  doses  of  from  ten  to  twenty  grains,  lobelia  acts  as  an  emetic ; 
but  in  larger  quantity  it  acts  deleteriously.  It  would  also  appear 
that  even  ordinarv  medicinal  doses  affect  some  individuals  with 
great  severity.  There  is  an  erroneous  notion  that  this  is  a 
useful  medicine  and  not  a  poison,  although  it  may  be  either, 
according  to  the  mode  in  which  it  is  employed. 

In  one  case  a  man  lost  his  life  by  swallowing  one  drachm  of 
the  powdered  leaves,  prescribed  by  a  quack.  This  person  was 
seen  by  a  medical  practitioner  soon  after  he  had  taken  the  poison  ; 
he  was  evidently  suffering  great  pain,  but  he  was  quite  uncon- 
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scious,  —  the  pulse  was  small,  the  pupils  were  strongly  contracted, 
and  insensible  to  light.  He  had  vomited  the  greater  part  of  the 
poison.  He  suffered  from  spasmodic  twitchings  of  the  face,  sank 
into  a  state  of  complete  insensibility,  and  died  in  about  thirty-six 
hours.  On  inspection,  some  fluid  was  found  in  the  stomach, 
but  none  of  the  powder.  The  mucous  membrane  was  intensely 
inflamed,  and  the  vessels  of  the  brain  were  strongly  congested. 
(Pharm.  Times,  May  1,  1847,  p.  182.) 

The  seeds  of  lobelia  are  equally  poisonous.  In  the  Med. 
Times  and  Gazette,  Nov.  26,  1853,  p.  568,  two  cases  are  reported 
in  which  the  seeds  proved  fatal.  In  one,  the  mucous  membrane 
of  the  stomach  was  highly  inflamed.  Another  case  is  referred 
to  in  the  same  journal,  March  12,  1853,  p.  270. 

Within  the  last  few  years,  there  have  been  several  inquests 
and  trials  for  manslaughter  in  this  country  as  the  result  of  the 
improper  administration  of  the  leaves  of  the  Lobelia  inflata  by 
ignorant  quacks,  calling  themselves  medical  botanists  and  dealers 
in  vegetable  medicines.  The  medical  evidence  given  on  these 
trials  showed  that  in  large  doses  lobelia  is  a  most  noxious  drug. 
(See  Medical  Gazette,  vol.  xliv.  pp.  383  and  433;  vol.  xlvi.  p.  384; 
Lancet,  March  5,  1853,  p.  237  ;  Pharm.  Jour.  Aug.  1851,  p.  87; 
and  for  some  remarks  on  the  action  of  the  poison  see  a  paper  by 
Mr.  Curtis  and  Dr.  Pearson,  Med.  Gaz.  1850,  vol.  xlvi.  p.  285; 
also  Pereira,  Mat.  Med.  vol.  ii.  pt.  ii.  p.  12  )  Those  impostors  wfco 
profit  by  the  prescription  and  sale  of  this  drug  among  the  igno- 
rant poor,  maintain  the  doctrine  that  it  cannot  kill,  and  never 
has  been  known  to  destroy  life  !  From  inquiries  recently  made, 
I  have  reason  to  believe  that  deaths  from  lobelia  still  frequently 
occur  in  the  northern  counties.  The  noxious  medicine  is  taken 
in  secrecy,  under  the  direction  of  quacks,  and  any  death  arising 
from  it  is  either  concealed  or  referred  to  other  causes.  The 
late  Sergeant  Wilkins  was  a  great  and  successful  defender  of 
this  class  of  poisoners  :  out  of  several  trials  for  manslaughter,  in 
which  the  cause  of  death,  medically  speaking,  was  clear,  he  suc- 
ceeded in  winning  a  favourable  verdict  from  the  juries.  In 
July,  1856,  one  of  these  quacks  was,  however,  convicted  on  a 
charge  of  manslaughter,  for  killing  a  woman  with  overdoses  of 
lobelia.  Severe  pain,  followed  by  loss  of  consciousness,  and 
congestion  of  the  brain,  were  the  chief  symptoms  preceding 
death  in  this  case.  The  admission  that,  in  proper  doses,  it  was 
a  useful  remedy  in  spasmodic  asthma  was  of  no  avail  on  this 
occasion.  The  man  was  sentenced  to  three  months'  imprison- 
ment. (Reg.  v.  Boyden  or  Jackson,  Lincoln  Summer  Assizes, 
1856.)  A  man  named  Riley  Drake  was  convicted  in  the  United 
States  of  having  caused  the  death  of  a  woman  by  administering 
lobelia  in  improper  doses.  (Wharton  and  Stille's  Med.  Jur.  p. 
522.) 

Analysis. — Lobelia  is  seen  in  the  form  of  a  greenish-coloured 
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powder  (fragments  of  leaves).  This  powder  acquires  a  reddish- 
brown  colour  from  strong  nitric  acid,  and  is  blackened  by  con- 
centrated sulphuric  acid.  Iodine  water  has  no  effect  upon  the 
infusion.  The  proto-  and  persulphate  of  iron  produce  with  it  a 
dark-green  colour,  the  persulphate,  very  rapidly.  Lobelia  can  be 
safely  identihed  only  by  the  botanical  characters  of  its  leaves  and 
seeds.  The  leaves  and  seeds  contain  a  resinoid  substance  called 
Lobehn,  which  has  the  smell  and  taste  of  the  plant.  It  acts  as  a 
powerful  emetic  in  doses  of  from  one  half  to  one  grain. 

FOXGLOVE.     (DIGITALIS  PURPUREA.) 

Purple  foxglove  is  a  well  known  hedge-plant  growing  abun- 
dantly in  the  southern  districts  of  England.  All  parts  of  the 
plant, —  the  seeds,  leaves  and  root  are  poisonous  owing  to  the 
presence  of  the  poisonous  alkaloid  —  digitalia.  The  leaves 
whether  in  the  form  of  powder,  infusion,  extract  or  tincture  ex- 
ert an  action  on  the  brain  and  spinal  marrow  as  well  as  on  the 
stomach  and  bowels.  They  retain  their  noxious  properties  when 
dried. 

Symptoms  and  Effects. — Cases  of  poisoning  by  foxglove  are  not 
very  numerous.  One  was  the  subject  of  a  criminal  trial  at  the 
Old  Bailey  in  Oct.  1826.  A  quack  was  indicted  for  the  man- 
slaughter of  a  boy  under  the  following  circumstances  :  he  pre- 
scribed for  a  trivial  complaint  six  ounces  of  a  strong  decoction 
of  the  leaves.  The  boy  was  soon  attacked  with  vomiting,  purg- 
ing, and  severe  pain  in  the  abdomen.  After  some  time,  he  be- 
came lethargic,  and  slept  for  several  hours  ;  in  the  night  he  was 
seized  with  convulsions.  The  pupils  were  dilated  and  insensible, 
the  pulse  was  slow,  small,  and  irregular ;  coma'followed,  and  the 
boy  died  twenty-two  hours  after  taking  the  poison.  On  inspec- 
tion, the  membranes  of  the  brain  were  found  much  injected,  and 
the  mucous  lining  of  the  stomach  was  partially  inflamed.  The 
prisoner  was  acquitted  of  the  charge,  because  he  had  only  given 
his  advice  on  the  application  of  the  friends  of  the  deceased  !  (Ed. 
Med.  and  Surg.  Jour,  xxvii.  223.)  For  cases  of  recovery  from 
a  strong  dose  of  the  infusion,  see  Med.  Gaz.  xxxiv.  659  ;  and 
L'Union  Medicale,  24  Aout,  1848.  On  the  other  hand,  a  case 
in  which  an  infusion  of  the  root  proved  fatal  is  reported  in 
the  Lancet,  July  14,  1849,  p.  31.  Accidents  sometimes  occur 
from  the  medicinal  use  of  the  tincture.  In  a  late  number  of  the 
Medical  Gazette  is  the  account  of  a  case  in  which  from  a  dose  of 
the  tincture  too  frequently  repeated,  the  person  was  attacked 
with  restlessness,  thirst,  inflamed  eyes,  and  other  serious  symp- 
toms. 

A  young  man  having  filled  a  quart  pitcher  with  the  leaves  of 
foxglove,  poured  upon  them  as  much  boiling  water  as  the 
pitcher  would  hold.    Of  this  strong  infusion  he  took  a  teacupful 
on  going  to  bed,  which  caused  him  to  sleep  soundly.    In  the 
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morning  he  took  a  second  cupful  (the  infusion  being  much 
stronger),  and  he  then  went  to  his  employment.  He  soon  felt 
dizzy  and  heavy,  began  to  stagger,  lost  his  consciousness,  and  at 
length  fell  down  in  a  state  of  syncope.  On  being  conveyed  home 
he  vomited  severely,  and  suffered  extreme  pain  in  the  abdomen. 
"When  visited,  he  was  conscious,  complained  of  great  pain  in  his 
head  ;  the  pupils  were  dilated,  and  the  skin  was  cold,  pallid,  and 
covered  with  a  copious  perspiration.  The  pulse  was  low,  about 
40  in  the  minute,  —  three  or  four  feeble  pulsations  being  succeeded 
by  a  complete  intermission  of  several  seconds  :  and  each  stroke, 
though  weak,  was  given  with  a  peculiar  "explosive  shock." 
There  was  still  great  pain  in  the  abdomen,  with  incessant  and 
violent  vomiting,  no  purging,  —  suppression  of  urine,  and  an 
abundant  flow  of  saliva.  Brandy  and  ammonia  with  warmth 
were  employed,  and  after  reaction  had  commenced,  purgatives 
were  administered.  The  man  slowly  recovered,  but  the  pulse 
presented  its  peculiar  beat  and  weakness  for  several  days  :  and 
during  this  time  the  man  could  not  bear  the  upright  position. 

In  another  instance,  a  young  man  swallowed  a  strong  decoction 
of  foxglove  by  mistake  for  purgative  medicine.  He  was  soon 
seized  with  vomiting,  pain  in  the  abdomen,  and  purging.  In  the 
afternoon  he  fell  asleep.  At  midnight  he  awoke,  was  attacked 
with  violent  vomiting,  colic,  convulsions,  dilated  and  insensible 
pupils  ;  and  his  pulse  was  slow  and  irregular.  He  died  twenty- 
two  hours  after  taking  the  poison.  (Wibmer,  op.  cit.  Digitalis.) 
A  few  grains  of  the  powdered  leaves  have  been  known  to  produce 
giddiness,  languor,  dimness  of  sight,  and  other  nervous  symptoms. 
A  drachm  has,  however,  been  taken  without  causing  death ;  but 
in  this  instance  it  produced  the  most  violent  vomiting.  As  indi- 
cative of  the  singular  effect  of  this  poison  on  the  nerves  of  sensa- 
tion, it  may  be  stated  that  a  coal  fire  appeared  to  the  patient  to 
have  a  blue  colour.  A  common  effect  of  this  poison  is  to  produce 
great  depression  of  the  heart's  action. 

In  the  case  of  a  man,  set.  50,  the  tincture,  taken  in  medicinal 
doses  for  about  twenty  days,  produced  the  following  train  of 
symptoms.  (Med.  Gaz.  xxxi.  270.)  The  pulse,  which,  during 
a  former  use  of  the  medicine,  was  reduced  by  ten  or  fifteen  beats 
in  a  minute,  sank  almost  to  half  its  usual  number.  The  patient 
was  tormented  by  the  most  painful  disquietude,  so  that,  even  in 
the  night,  he  left  the  bed  every  moment,  could  not  sleep,  and 
with  his  eyes  open  conversed  with  persons  who  were  not  present. 
At  the  same  time  the  pupils  were  dilated,  the  conjunctiva  both  of 
the  eye  and  the  lids  was  red  ;  he  had  but  little  appetite,  with 
great  nausea,  violent  thirst,  and  dryness  of  the  mouth  ;  the  alvine 
evacuations  Were  scanty  ;  the  secretion  of  urine  was  increased. 
These  phenomena,  which  obviously  were  merely  the  effects  of 
the  digitalis,  had  lasted  six  days,  when  the  restlessness  diminished, 
sleep  returned,  and  the  dilatation  of  the  pupils  disappeared.  This 
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case  shows  that  digitalis  possesses  accumulative  properties  •  and 
that  it  cannot  be  given  for  a  long  period  medicinally  without  pro- 
ducing dangerous  symptoms.  Dr.  Elliotson  states  that  he  has 
known  persons  who  had  been  in  the  habit  of  taking  this  medicine 
for  a  long  period,  die  very  suddenly,  as  if  from  the  accumulation 
of  the  poison  in  the  system  and  its  fatal  action  on  the  heart 
The  appearances  met  with  after  death  are  congestion  of  the  brain 
and  its  membranes  ;  inflammation  of  the  mucous  membrane  of 
the  stomach,  and  fluidity  of  the  blood. 

Fatal  dose.  — The  medicinal  dose  of  the  infusion  is  from  half 
an  ounce  to  one  ounce;  — of  the  tincture,  from  ten  to  forty 
minims  ;  — and  of  the  powder,  from  half  a  grain  to  one  grain 
and  a  half.  The  medicinal  preparations  vary  considerably  in 
strength,  a  fact  which  will  explain  why  they  have  been  adminis- 
tered in  much  larger  doses  than  those  here  assigned,  without 
producing  dangerous  effects.  According  to  the  lateDr,  Pereira, 
twenty  drops  of  the  tincture  were  given  to  an  infant,  labouring' 
under  water  on  the  brain,  three  times  daily  for  a  fortnight,  with- 
out causing  any  untoward  symptom  ;  and  he  frequently  prescribed 
for  an  adult,  one  drachm  of  the  tincture  three  times  daily  for  a 
fortnight  without  producing  any  marked  effect.  The  tincture 
has  been  sometimes  prescribed  medicinally  in  doses  of  half  an 
ounce  to  an  ounce :  — and  on  one  occasion  two  ounces  were  taken 
in  two  doses  without  giving  rise  to  the  slightest  inconvenience. 
These  facts  show  either  that  foxglove  is  not  so  powerful  a 
poison  as  it  is  commonly  supposed  to  be,  or  that  the  proportion 
of  digitalia  is  liable  to  great  variation  in  the  alcoholic  solution. 

Treatment.  —  In  a  case  of  poisoning  by  foxglove,  in  addition 
to  the  free  use  of  emetics,  vegetable  infusions  containing  tannic 
acid  should  be  given.  According  to  the  researches  of  M.  Homolle, 
this  renders  the  active  principle  insoluble. 

Analysis. — When  foxglove  has  been  taken  in  substance,  it  can 
be  identified  only  by  its  botanical  characters.  In  the  form  of 
infusion,  decoction,  or  tincture,  and  when  mixed  with  organic 
liquids,  there  are  no  chemical  processes  by  which  the  nature  of 
the  poison  can  be  determined. 

Digitalia.  —  The  active  principle  of  foxglove  is  called  digi- 
talia. Its  properties  have  been  investigated  by  M.  Homolle. 
(Journ.  de  Pharmacie,  Janvier,  1845,  57.)  The  process  for  ob- 
taining it  is  exceedingly  complex.  It  is  a  white,  inodorous,  im- 
perfectly crystalline  substance.  It  is  so  intensely  bitter,  that  it 
gives  a  sensible  bitterness,  to  200,000  parts  of  water  ;  but  the 
taste  of  digitalia  itself  is  only  slowly  manifested,  in  consequence 
of  its  great  insolubility.  Cold  water  dissolves  only  1 -2000th, 
and  hot  water  only  1-1 000th  part  :  it  is  much  more  soluble  in 
alcohol  and  ether.  When  dissolved  in  either  menstruum,  it  has 
neither  an  acid  nor  alkaline  reaction.  It  does  not  form  salts  with 
acids.  It  immediately  decomposes  nitric  acid,  evolving  nitrous 
3  H  2 


836 


POISONING  BY  THORNAPPLE. 


acid  vapours,  and  producing  a  rich  orange-yellow  coloured  solu- 
tion, which  acquires  in  a  few  days  a  golden-yellow  tint.  Sulphu- 
ric acid  at  first  blackens  it,  but  subsequently  forms  a  brownish- 
black  liquid,  which  passes  in  a  few  days  to  a  red-brown,  amethyst 
and  finally  a  rich  crimson  colour.  If  a  portion  of  the  reddish  - 
brown  liquid  be  dropped  into  a  small  quantity  of  water,  it  gives 
to  it  a  rich  green  colour.  Hydrochloric  acid  produces  with  it  a 
yellow,  speedily  passing  to  a  bright-green  colour.  A  dose  of 
more  than  l-16th  of  a  grain  could  not  be  taken  by  an  adult  with- 
out causing  symptoms  of  poisoning.  This  quantity  was  found 
to  be  equal  in  strength  to  about  eight  grains  of  the  well-prepared 
powder  of  the  leaves. 

THORNAPPLE.  (DATURA  STRAMONIUM.) 

Thornapple  has  decidedly  the  characters  of  a  narcotico-irritant 
poison.  All  parts  of  the  plant  are  poisonous;  but  the  seeds  and 
fruit  are  considered  to  be  the  most  noxious.  From  a  case  pub- 
lished by  Dr.  Zechmeister,  it  would  appear  that  even  the  vapour 
of  the  full-blown  flowers  may  give  rise  to  symptoms  of  poisoning. 
The  case  was  that  of  a  boy  who  breathed  the  vapour  for  some 
time  in  a  close  apartment.  (CEsterreich  Med.  Woch.  July  19, 
1845.) 

Symptoms. — The  usual  effects  produced  by  this  poison  will  be 
understood  from  the  following  cases.  A  woman,  a?t.  36,  took 
two  teacupfuls  of  infusion  of  stramonium,  by  mistake  for  senna 
tea.  In  about  ten  minutes  she  was  seized  with  giddiness,  dim- 
ness of  sight,  and  fainting.  In  two  hours  she  was  quite  insen- 
sible; the  pupils  were  fixed  and  dilated,  all  the  muscles  of  the 
body  convulsed,  the  countenance  flushed,  and  the  pulse  was  full 
and  slow.  The  stomach-pump  was  applied,  and  in  the  course  of  a 
few  hours  she  recovered, — suffering,  however,  from  indistinctness 
of  vision  and  vertigo.  (Med.  Gaz.  viii.  605.)  The  seeds  of  this 
plant  have  been  known  to  produce  furious  delirium;  and  a  case 
is  mentioned  by  Sauvages,  of  an  old  man  of  sixty,  who,  after 
taking  the  poison,  became  intoxicated,  maniacal,  and  lost  the 
power  of  speech.  He  remained  in  a  lethargic  state  for  five  hours. 
Several  fatal  cases  are  reported,  one  of  which  terminated  in  six 
hours.  Dr.  Thomson  relates  the  case  of  a  child,  aged  two  years, 
who  swallowed  sixteen  grains  of  the  seeds.  Maniacal  delirium 
supervened;  the  symptoms  resembled  those  of  hydrophobia,  and 
death  took  place  in  twenty-four  hours.  A  case  which  occurred 
to  Dr.  Schlesier  ended  more  fortunately.  A  boy,  set.  4,  mistaking 
the  fruit  of  the  thornapple  for  the  heads  of  poppies,  ate  a  quan- 
tity of  them.  Dr.  Schlesier  saw  him  soon  afterwards:  his  face 
was  flushed,  his  eyes  were  glistening  and  in  constant  motion, 
the  pupils  much  dilated,  and  the  countenance  was  that  of  an  in- 
toxicated person.  He  sat  up  in  bed  quite  unconscious,  but  con- 
tinually babbling  and  occasionally  starting  up  suddenly,  his 
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hands  apparently  directed  at  imaginary  objects  in  the  air  His 
pulse  was  very  slow;  there  was  no  fever,  but  intense  thirst  and 
violent  perspiration  from  incessant  motion.  Emetics  and  iniec- 
tions  were  administered,  which  had  the  effect  of  bringing  away 
a  large  quantity  of  stramonium  seeds;  the  boy  fell  into  a  sound 
sleep,  and  recovered  on  the  following  dav.  (Canstatt's  Jahresb 
1844,  v.  297.)  In  the  Lancet  (April  26,  1845,  p.  471),  a  case  is 
quoted  from  the  Boston  Journal,  in  which  three  females  swal- 
lowed an  infusion  of  stramonium  leaves  for  horehound.  They 
were  found  lying  in  bed,  stupid,  unable  to  articulate,  with  a  pe- 
ciihar  wildness  of  countenance,  and  flushed  face:— the  pupils  were 
dilated  and  insensible,  the  conjunctivae  highly  injected,  lips  and 
tongue  parched,  no  vomiting,  breathing  at  times  stertorous  and 
laboured,  hands  cold,  with  a  trembling  and  slightlv  convulsive 
movement,  great  rigidity  of  the  muscles  of  the  neck  and  back, 
and  occasionally  active  efforts  at  utterance.  Stimulants  were 
administered  with  benefit  in  two  cases ;  the  third  proved  fatal. 
Mr.  Sobo  met  with  the  case  of  a  child,  aet.  5,  who  ate  more  than 
a  drachm  of  the  seeds  slightly  roasted.  In  about  an  hour  he 
appeared  much  excited  and  delirious,  pulse  120,  face  flushed, 
eyes  of  a  dazzling  lustre,  and  pupils  dilated;  there  were  convul- 
sive motions  of  the  limbs  and  neck,  with  thiek  frothy  saliva  about 
the  mouth.  Emetics  were  given,  some  stramonium-seeds  were 
ejected,  and  more  were  brought  away  in  the  evacuations  by  a 
full  dose  of  castor  oil.  In  three  days  the  boy  had  perfectly  re- 
covered. (Med.  Times,  Oct.  9,  1847,  p.  650.  For  other  cases, 
see  Prov.  Journal,  Dec.  24,  1851,  p.  699;  and  Lancet,  May  31, 
1851,  p.  599.)  Paralysis  and  delirium  have  been  witnessed 
among  the  symptoms,  which  on  the  whole  bear  a  strong  resem- 
blance to  those  occasioned  by  belladonna.  The  detection  of  the 
seeds  in  the  vomited  matters  or  in  the  faces,  will  be  a  certain 
means  of  distinction. 

Among  the  most  recent  cases  of  poisoning  by  the  seeds  is  the 
following: — A  boy,  get.  5,  ate  some  stramonium-seeds  with  a  por- 
tion of  the  plant.  Soon  afterwards,  it  was  observed  that  his  face 
was  flushed,  and  that  he  staggered  as  if  intoxicated.  He  vomited 
and  threw  up  about  thirty  seeds.  His  skin  was  hot  and  red,  the 
countenance  had  a  wild  and  staring  expression,  the  pupils  were 
nearly  fully  dilated,  and  insensible  to  light.  The  child  was  rest- 
less, in  a  state  of  raging  delirium,  and  biting  with  fury  at  those 
who  attempted  to  restrain  him.  He  was  unable  to  stand,  and  in 
a  state  resembling  St.  Vitus's  dance.  The  pulse  could  not  be 
counted.  The  breathing  was  hurried  and  gasping.  He  was 
incessantly  talking,  but  without  articulating  distinctly,  and  he 
appeared  to  be  driving  away  from  him  imaginary  objects. 
Emetics  produced  the  vomiting  of  more  seeds,  and  in  an  hour 
he  began  to  articulate.  He  slept  restlessly  for  two  hours.  Some 
seeds  were  passed  in  evacuations  from  the  bowels.  In  four  hours 
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the  symptoms  had  abated,  and  the  boy  gradually  improved.  The 
pupil  did  not  recover  its  natural  state  until  after  three  days. 
(New  York  Journal  of  Medicine,  1856;  and  Brit,  and  For.  Med. 
Kev.  1857,  vol.  xix.  p.  497.) 

In  a  case  which  became  the  subject  of  a  trial  at  Osnabruck, 
a  woman  administered  to  her  mother  a  decoction  of  the  bruised 
seeds  of  the  thornapple,  of  which  it  was  supposed  there  were 
about  125.  She  very  soon  became  delirious,  threw  her  arms 
about,  and  spoke  incoherently:  she  died  in  seven  hours.  (Henke, 
Zeitschrift  der  S.  A.  1837,  i.  H.)  The  seeds  retain  their  pro- 
perties notwithstanding  exposure  to  heat:  thus  the  smoking  of 
stramonium-seeds  is  attended  with  danger.  In  the  return  of  the 
Registrar- General  for  April  1856,  there  is  the  record  of  one 
death  from  this  cause.  One  of  the  methods  of  poisoning  adopted 
by  the  Hindoos,  not  so  much  with  the  intention  of  destroying 
life  as  of  facilitating  the  perpetration  of  robbery,  consists  in 
administering  to  persons  either  the  powdered  seeds,  or  a  strong 
decoction  of  them,  in  curry,  or  some  other  highly  flavoured  ar- 
ticle of  food.  Delirium  and  insensibility  soon  follow,  and  some- 
times death  is  the  result;  but  no  suspicion  of  the  real  cause 
appears  to  be  excited. 

Dr.  Chevers  has  given  a  very  complete  accouut  of  the  Hindoo 
system  of  poisoning  by  dhatoora.  (Med.  Jur.  for  India,  1856, 
pp.  121,  549,  591.)  It  appears  that  the  Datura  fastuosa  and 
alba  are  the  principal  sources  of  the  poison  in  India.  The 
Thugs  have  employed  this  poison  with  the  object  of  rendering 
their  intended  victims  helpless.  As  it  is  administered  by  skilled 
professional  poisoners  in  India,  it  causes  a  profound  lethargy 
resembling  coma,  with  dilated  pupils.  The  symptoms  may  con- 
tinue for  two  days,  and  yet  recovery  take  place.  It  is  remark- 
able that  the  cases  rarely  prove  fatal.  Out  of  fifty-one  instances 
of  poisoning  by  dhatoora,  at  the  Bombay  hospital  recorded  by 
Dr.  Giraud,  one  proved  fatal,  and  four  only  presented  very 
alarming  symptoms.  Dr.  Chevers  notices  the  early  occurrence 
of  insensibility.  A  man  drank  two  mouthfuls  of  a  poisoned 
liquid,  complained  of  a  bitter  taste,  and  fell  down  insensible 
within  forty  yards  of  the  spot  where  he  had  drunk  the  liquid, 
and  did  not  recover  his  senses  until  the  third  day  after.  (Op. 
cit.  p.  137.)  In  these  cases,  probably  the  poison  is  given 
in  a  large  dose,  either  in  solution  or  in  very  fine  powder.  The 
first  stage  of  poisoning  is  commonly  marked  by  delirium,  the 
patient  is  restless  and  wanders  about  as  if  in  search  of  some- 
thing, but  from  giddiness  or  great  muscular  weakness  he  is  un- 
able to  .walk  or  even  to  stand;  he  talks  incoherently,  laughs 
wildly,  moves  about  as  if  to  avoid  spectra,  and  picks  or  catches 
incessantly  at  real  or  imaginary  objects.  His  antics  are  some- 
times of  the  most  varied  and  ludicrous  kind.  The  pupils  are 
invariably  dilated,  and  the  spectra  are  illusions  depending  on 
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disordered  vision.  In  the  second  stage  of  poisoning,  there  is 
either  great  drowsiness  or  complete  stupor,  sometimes  passing 
into  utter  insensibility,  with  stertorous  breathing.  The  third 
stage  of  final  delirium  is  similar  to  the  first.  (Op.  cit.  p.  593  ) 
An  extract  of  datura  is  probably  used  as  one  of  the  methods  of 
"  hocussing"  persons  by  thieves  in  this  country.  The  dilatation 
of  the  pupil,  with  the  peculiar  train  of  symptoms,  would  distin- 
guish this  state  from  ordinary  intoxication.  The  bitter  taste  of 
the  liquid  might  excite  suspicion;  but  if  the  person  is  already 
partially  intoxicated,  he  may  be  incapable  of  making  any  ob- 
servation of  this  kind. 

The  local  application  of  the  bruised  leaves,  seeds,  or  fruit  to 
an  abraded  portion  of  skin,  may  give  rise  to  all  the  effects  of 
poisoning.  Death  may  take  place  even  although  the  whole  of 
the  seeds  have  been  ejected,  provided  they  have  remained  in  the 
body  for  a  sufficiently  long  period  to  allow  of  the  absorption  of 
the  poisonous  principle.  This  happened  in  a  case  reported  by 
Mr.  Duffin,  that  of  his  own  child,  aet.  2,  who  swallowed  about 
one  hundred  seeds  of  stramonium,  weighing  sixteen  grains:  the 
usual  symptoms  were  manifested  in  an  hour,  and  the  child  died 
in  twenty-four  hours,  although  twenty  seeds  had  been  ejected  by 
vomiting,  and  eighty  by  purging.    (Med.  Gaz.  vol.  xy.  194.) 

The  extract  of  stramonium  possesses  the  properties  of  the 
seeds,  producing,  in  an  over-dose,  dryness  of  the  throat,  intoxica- 
tion, and  delirium.  Dr.  Traill  has  known  two  cases  of  poisoning 
by  this  substance,  in  one  of  which  eighteen  grains  of  the  extract 
were  taken  by  mistake  for  extract  of  sarsaparilla.  (Outlines, 
141.)  The  medicinal  dose  of  the  extract  is  about  a  quarter  of 
a  grain;  of  the  powdered  seeds,  half  a  grain;  and  of  the  leaves, 
one  grain. 

Appearances— In  a  well-marked  case  of  poisoning  by  stramo- 
nium-seeds, in  which  death  took  place  in  less  than  eight  hours, 
Mr.  Allan  found  the  following  appearances:  great  congestion  of 
the  vessels  of  the  brain  and  its  membranes,  the  brain  firm  and 
highly  injected,  choroid  plexus  turgid,  ventricles  containing  se- 
rum,'substance  of  the  lungs  congested,  the  heart  flaccid  Ine 
stomach  contained  about  four  ounces  of  digested  food  mixed  with 
eightv-nine  seeds  of  stramonium.  There  were  two  patches  ot 
extravasation  in  the  mucous  coat  -  one  on  the  larger  curvature, 
and  the  other  near  the  pylorus.  Many  seeds  and  fragments 
were  also  found  in  the  intestines.  (Lancet,  Sept  18,1841 ,  P- 
In  the  Osnabruck  case  there  were  marks  of  diffused  inflammation 
about  the  cardia.  In  Mr.  Puffin's  case  (supra)  there  was ;  no- 
thing remarkable  in  the  condition  of  the  brain  or  its  membrane,, 
no  seeds  were  found  in  the  intestinal  canal  ^-m--. 

Analysis.-The  seeds  of  stramonium,  from  which  Mteb 
have  most  frequently  occurred,  are  flattened,  kidne} -shaped, 
rough,  and  of  a  dark-brown  or  black  colour. 
°  3  h  4 
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Daturia — The  poisonous  properties  of  this  plant  are  owing 
to  the  presence  of  the  alkaloid  daturia,  which  forms  about  one 
per  cent,  of  the  dried  vegetable.  This  substance  crystallizes  in 
colourless  quadrangular  prisms  or  needles:  it  has  a  bitter  taste, 
becoming  acrid,  and  resembling  that  of  tobacco.  It  has  the 
same  elementary  composition  as  atropia.  (Schwarzkopf  and 
Planta.)  It  is  highly  poisonous:  the  eighth  of  a  grain  killed  a 
sparrow  in  three  hours.  When  dissolved  and  placed  on  the  eye 
of  an  animal,  it  causes  excessive  dilatation  of  the  pupil,  which 
lasts  for  some  days.  It  is  readily  dissolved  by  boiling  water,  and 
the  solution  has  a  strong  alkaline  reaction.  In  its  chemical  pro- 
perties it  closely  resembles  hyoscyamia  and  atropia. 

The  absorption  of  this  poisonous  alkaloid  is  doubtless  the 
cause  of  the  symptoms.  Mr.  Allan,  in  the  case  above  related, 
states  that  he  obtained  from  six  ounces  of  urine,  taken  from  the 
bladder  of  the  deceased,  crystals  of  daturia;  but  they  appear  to 
have  been  of  an  entirely  different  form,  i.e.  pentahedral  or  poly- 
hedral plates,  instead  of  quadrangular  prisms.  They  resembled 
daturia  only  in  causing  dilatation  of  the  pupil,  when  dissolved  in 
water  and  the  solution  was  dropped  into  the  eye.  Their  form 
appears  to  have  been  that  assigned  to  cystin  by  microscopical 
observers.  (Bird's  Urinary  Deposits,  146.) 

LABURNUM.     (CVTISUS  LABURNUM.) 

Symptoms  and  Effects.  —  The  bark  and  seeds  of  the  common 
Laburnum  contain  an  active  poison  called  Cytisine.  A  case  of 
poisoning  by  the  bark  which  was  the  subject  of  atrial  at  Inverness, 
has  been  reported  by  Dr.  Christison.  (Ed.  Med.  and  S.  J.  Oct. 
1843.)  A  youth,  with  the  intention  of  merely  producing  vomit- 
ing in  one  of  his  fellow-servants,  a  female,  put  some  dry  laburnum- 
bark  into  the  broth  which  was  being  prepared  for  their  dinner, 
The  cook,  who  remarked  a  "  strong  peculiar  taste  "  in  the  broth, 
soon  became  very  ill,  and  in  five  minutes  was  attacked  with 
violent  vomiting.  The  account  of  the  symptoms  is  imperfect  ; 
for  the  cause  of  them  was  not  even  suspected  until  six  months 
afterwards.  The  vomiting  continued  thirty-six  hours  ;  was  ac- 
companied by  shivering, — pain  in  the  abdomen,  especially  in  the 
stomach,  —  and  great  feebleness,  with  severe  purging.  These 
symptoms  continued,  more  or  less,  for  a  period  of  eight  months  ; 
and  the  woman  fell  off  in  flesh  and  strength.  At  this  period  she 
was  seen  by  a  physician,  who  had  been  called  on  by  the  law- 
authorities  to  investigate  the  case.  She  was  then  suffering  from 
gastro-intestinal  irritation,  vomiting  after  food,  pain  in  the  abdo  - 
men, increased  by  pressure,  purging,  tenesmus,  and  bloody  evacu- 
ations, with  other  serious  symptoms.  The  medical  opinion  was 
that  she  was  then  in  a  highly  dangerous  state.  The  woman  did 
not  eventually  recover  until  the  following  April.  There  was  no 
doubt,  from  the  investigation  made  by  Dr.  Ross  and  Dr.  Christison, 
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that  her  protracted  illness  was  really  due  to  the  effects  of  the 
laburnum- bark. 

Some  experiments  were  then  made  on  the  action  of  the  poison 
on  animals.  A  tea-spoonful  of  the  powder  of  dry  laburnum-bark 
was  administered  to  a  cat.  Soon  afterwards  it  writhed,  apparently 
in  great  pain  ;  in  a  short  time  it  vomited  violently,  and,  although 
languid  and  dejected  for  the  rest  of  the  day,  it  quickly  recovered. 
Sixty-nine  grains  of  the  same  powder  were  given  to" a  dog.  In 
ten  minutes  it  whined  and  moaned,  vomited  violently,  and  soon 
got  well.  On  a  second  occasion,  twenty  grains  were  found  to 
act  as  a  powerful  emetic  upon  the  animal.  An  ounce  of  the  in- 
fusion of  laburnum-bark,  containing  the  active  matter  of  sixty- 
two  grains,  was  introduced  by  a  catheter  into  the  stomach  of  a 
full-grown  rabbit.  In  two  minutes  the  animal  looked  quickly 
from  one  side  to  the  other,  twitched  back  its  head  twice  or 
thrice,  and  instantly  fell  upon  its  side  in  violent  tetanic  convul- 
sions, with  alternating  emprosthotonos  and  opisthotonos,  so  ener- 
getic, that  its  body  bounded  with  great  force  upon  the  side,  up 
and  down  the  room.  Suddenly,  in  half  a  minute  more,  all  move- 
ment ceased,  respiration  was  at  an  end,  the  whole  of  the  muscles 
became  quite  flaccid,  no  sign  of  sensation  could  be  elicited,  and  the 
animal  died  within  two  minutes  and  a  half  after  the  poison  was  in- 
jected into  the  stomach.  The  body  was  opened  in  two  minutes 
more,  and  the  heart  was  found  gorged  with  blood,  but  contracting 
with  some  force.  The  stomach  was  filled  with  green  pulp,  soaked 
with  the  infusion.  No  morbid  appearance  was  visible  anywhere. 
In  repeating  this  experiment,  one  rabbit  died  in  half  an  hour, 
another  in  three  quarters  of  an  hour,  after  small  doses  of  the  in- 
fusion were  injected  into  the  stomach  ;  and  a  third  rabbit  speedily 
died  after  eating  greens  merely  impregnated  with  the  infusion. 
(Ed.  Med.  and  Surg.  Journal,  1843,  vol.lx.  p.  303.)  In  all  these 
instances  convulsions  were  the  leading  symptoms  produced.  The 
same  effects  are  popularly  ascribed  to  the  leaves,  young  pods, 
and  seeds  of  the  tree  ;  but  no  experiments  have  been  performed 
with  them.  The  facts  here  detailed  show  that  laburnum-bark  is 
an  energetic  poison. 

In  reference  to  poisoning  by  the  seeds  there  are  but  few  instances 
recorded.  Dr.  Traill  has  described  two  cases,  and  Mr.  Rake,  a 
former  pupil,  has  communicated  to  me  a  case  of  poisoning  by  the 
pods  and  seeds  of  laburnum  which  occurred  in  September,  1851. 
Two  children,  the  one  aged  two,  and  the  other  three  years,  had 
been  seen  playing  together,  and  on  returning  home  they  appeared 
unwell,  and  soon  afterwards  vomited.  They  had  been  seen  with 
laburnum  pods  in  their  hands,  and  some  seeds  with  portions  of 
the  pods  were  mixed  with  the  vomited  matter.  Both  children 
were  pale  and  exhausted,  with  a  slow  and  somewhat  feeble  pulse. 
The  pupils  were  natural.  An  emetic  was  given,  but  no  more 
seeds  were  ejected  :  the  pulse  increased  in  volume  and  frequency, 
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and  the  next  day  the  children  had  recovered  their  usual  health. 
In  October,  1856,  twelve  children,  at  Otley  in  Yorkshire,  were 
attacked  with  rigidity  of  the  limbs  and  other  symptoms  of  poison- 
ing in  consequence  of  having  swallowed  these  seeds.  They  re- 
covered under  the  use  of  emetics.  (Lancet,  Nov.  1,  1856,  p.  497.) 
Mr.  Barber,  of  Stamford,  communicated  to  me,  in  June,  1848, 
the  particulars  of  a  case  which  shows  that  even  the  flowers  of  this 
plant  are  highly  noxious.  A  child  between  three  and  four  years 
of  age  ate  twelve  laburnum  flowers,  and  in  about  fifteen  minutes 
it  complained  of  sickness  and  severe  pain  in  the  stomach.  The 
child  vomited  a  quantity  of  mucus  mixed  with  the  yellow  petals 
of  the  laburnum.  An  emetic  was  given  :  this  cleared  the 
stomach,  and  the  child  recovered.  There  was  no  purging.  (Guy's 
Hosp.  Reports,  Oct.  1850,  p.  219.)  A  case  in  which  a  child 
suffered  from  symptoms  of  a  nervous  kind  by  reason  of  its 
having  eaten  laburnum  flowers,  is  described  by  Mr.  North  in  the 
Medical  and  Physical  Journal,  Vol.  lxii.  page  86. 

Analysis.  —  The  bark,  flowers,  and  seeds  could  be  identified 
only  by  their  botanical  characters.  When  administered  in  powder, 
infusion,  or  decoction  there  are  no  chemical  processes  known  by 
which  the  poison  may  be  detected.  A  decoction  of  the  bark 
forms  a  clear  light  brown  liquid  having  an  acid  reaction.  It 
strikes  a  dark  olive-green  colour  with  a  persalt  of  iron.  Nitric 
acid  renders  it  lighter.  Acetate  of  lead  precipitates  it,  but  the 
precipitate  has  none  of  the  properties  of  meconate  of  lead. 

YEW.     (TAXUS  BACCATA.) 

Symptoms  and  Effects.  —  It  has  been  long  known,  that  the 
berries  and  leaves  of  the  yew-tree  are  poisonous  to  cattle; — they 
act  very  energetically,  and  produce  death  in  a  few  hours,  some- 
times without  vomiting  or  purging.  It  is  stated  by  Dr.  Percival, 
that  a  table-spoonful  of  the  fresh  leaves  was  administered  to 
three  children  of  five,  four,  and  three  years  of  age  as  a  vermifuge, 
Yawning  and  listlessness  soon  succeeded  ;  the  eldest  vomited  a 
little,  and  complained  of  pain  in  the  abdomen,  but  the  other  two 
suffered  no  pain.  They  all  died  within  a  few  hours  of  each 
other.  A  case  of  poisoning  by  the  berries  of  this  tree,  was  pub- 
lished a  few  years  since  by  Mr.  Hurt,  of  Mansfield.  A  child 
aged  three  years  and  a  half,  ate  a  quantity  of  yew-berries  about 
eleven  o'clock.  In  an  hour  afterwards,  the  child  appeared  ill, 
but  did  not  complain  of  any  pain.  It  vomited  part  of  its  dinner, 
mixed  with  some  of  the  berries.  A  medical  man  was  sent  for, 
but  the  child  died  in  convulsions  before  he  arrived.  On  inspec- 
tion, the  stomach  was  found  filled  with  mucus,  and  the  half- 
digested  pulp  of  the  berries  and  seeds.  There  were  patches  of 
redness  in  the  mucous  membrane,  and  this  was  so  much  softened 
that  it  could  be  detached  with  the  slightest  friction.  The  small 
intestines  were  also  inflamed. 
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In  March,  1845,  a  case  was  reported  to  the  Dublin  Patho- 
logical Society  by  Dr.  Mollan,  in  which  a  lunatic  had  died  from 
the  effects  produced  by  yew-leaves.  The  deceased  was  observed 
chewing  the  plant,  probably  from  that  perversion  of  appetite  so 
commonly  observed  in  insanity,  and  before  the  attendants  had 
taken  it  from  him,  he  had  succeeded  in  swallowing  a  portion  of 
the  masticated  juice.  He  was  soon  afterwards  seized  with 
giddiness,  sudden  prostration  of  strength,  vomiting,  coldness  of 
the  surface,  spasms,  and  irregular  action  of  the  heart.  He  died 
in  fourteen  hours.  On  inspection,  the  stomach  was  found  much 
distended,  —  it  contained  some  yew-leaves.  There  was  emphy- 
sema in  the  submucous  tissue,  but  no  other  abnormal  change  : 
there  was  some  thickening  with  opacity  of  the  arachnoid,  which 
might  have  been  due  to  the  insanity.  (Dub.  Hosp.  Gaz.  May  15, 
1845,  p.  109.) 

There  is  no  doubt  that  the  yew  is  a  cerebro-spinal  poison. 
The  symptoms  produced  by  the  leaves  and  berries  are  pretty 
uniform  in  character :  convulsions,  insensibility,  coma,  dilated 
pupils,  pale  countenance,  small  pulse,  and  cold  extremities  are 
the  most  prominent.  Vomiting  and  purging  are  also  observed 
among  the  symptoms.  In  two  cases,  the  subject  of  one—  a  girl, 
about  five  years  of  age, — died  in  a  comatose  state  in  four  hours 
after  she  had  eaten  the  berries,  and  the  other,  a  boy,  ast.  4 
years,  died  nineteen  days  after  taking  the  berries,  obviously  from 
severe  inflammation  of  the  bowels.  The  immediate  symptoms 
in  the  boy  were  vomiting,  purging,  coma,  convulsions,  dilated 
pupils,  hurried  respiration,  a  small  pulse,  and  a  cold  skin.  (See 
Prov.  Journal,  Nov.  29,  1848,  p.  662,  and  Dec.  27,  p.  708.) 

There  is  a  vulgar  but  erroneous  notion  that  the  yew-leaves  are 
not  poisonous  when  fresh,  and  that  in  any  case  they  act  only 
mechanically.  A  case  related  above  shows  the  fallacy  of  the 
opinion,  and  the  other  cases  prove  that  there  is  a  specific  poison 
in  the  yew,  since  it  exists  in  the  berries  as  well  as  in  the  leaves. 
If  cattle  recover  from  the  primary  effects  on  the  nervous  system, 
they  are  liable  to  die,  after  several  days,  from  inflammation  of 
the  bowels.  On  one  occasion  I  examined  the  viscera  of  an  ox 
which  had  obviously  died  from  the  effects  of  yew-leaves.  In 
some  parts  of  the  intestines  gangrene  had  taken  place. 

The  nature  of  the  poisonous  principle  is  unknown,  and  it  is 
not  certain  whether,  with  respect  to  the  berry,  the  poison  is 
lodged  in  the  pulp  or  the  seed,  although  it  is  most  probably  in 
the  latter.  Infusion  of  yew-leaves,  which  is  popularly  called 
yew-tree  tea,  is  sometimes  used  for  the  purpose  of  procuring 
abortion  by  ignorant  midwives.  A  case  of  death  from  a  person 
drinking  this  infusion  is  reported  in  the  registration  returns  for 
1838-9.  In  the  returns  for  1840,  there  is  also  one  death  ot  a 
female,  set.  34,  referred  to  her  having  eaten  the  berries  of  the  yew 
The  subject  of  poisoning  by  yew-leaves,  m  reference  to  their 
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employment  for  purposes  of  abortion,  has  been  lately  investigated 
by  MM.  Chevallier,  Duchesne,  and  Reynal.  (See  Ann.  d'Hyg., 
1855,  vol.  ii.  pp.  94  and  335.) 

Analysis. — The  leaves  or  berries  may  be  found  in  the  stomach. 
The  yew  and  the  savin  are  the  only  coniferous  poisons  which 
grow  in  this  country.  The  apex  of  the  leaf  of  the  yew  is  lancet- 
shaped,  that  of  the  savin  acuminated  :  the  yew-leaf  does  not 
possess  the  powerful  odour  of  savin  when  rubbed.  Yew-berries 
are  seen  in  autumn ;  they  are  of  about  the  size  of  a  pea,  of  a 
light  red  colour,  dull  on  the  surface,  and  translucent.  They  are 
open  at  the  top,  allowing  a  hard  brown  kernel  to  be  seen.  This 
is  of  an  ovoid  shape,  and  it  forms  the  greater  part  of  the  berry. 
The  fine  red  skin  contains  a  colourless  and  remarkably  viscid  or 
adhesive  juice,  which  reddens  litmus  paper,  and  has  a  nauseous 
sweetish  taste. 

PRIVET.     (LIGUSTRUM  VULGARE.) 

The  Privet  is  not  commonly  enumerated  among  vegetable 
poisons.  No  reference  is  made  to  this  plant  in  the  works  of 
Wibmer,  Orfila,  Christison,  and  other  writers  on  toxicology,  and 
yet  it  would  appear,  from  the  subjoined  cases,  for  the  brief 
particulars  of  which  I  am  indebted  to  Mr.  Ward,  of  Ollerton, 
that  the  berries  may  exert  a  poisonous  action.  In  December, 
1853,  three  children  ate  the  berries  of  the  privet  ;  two  of  them, 
a  boy  of  three  years  of  age  and  a  girl  of  six,  eating  them  rather 
freely.  They  suffered  from  violent  purging,  and  when  seen  by 
a  medical  man  the  little  boy  was  found  pulseless,  cold,  and  before 
death  was  frequently  and  violently  convulsed.  The  girl  was  in 
a  state  of  collapse,  but  rallied  a  little  under  treatment:  she  soon 
afterwards  died  convulsed.  The  surviving  child,  who  had  only 
tasted  the  berries,  did  not  suffer,  and  she  was  enabled  to  point 
out  the  shrub,  the  berries  of  which  they  had  gathered.  So  far 
as  I  know,  these  are  the  only  cases  on  record  in  which  the  berries 
of  the  privet  have  proved  fatal.  According  to  Loudon,  they  are 
eaten  by  birds  when  other  sources  of  food  fail. 
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Page  400.  Beinsch's  process  for  arsenic.  —  Dr.  Guy,  of  King's 
College,  has  proposed  a  new  method  of  subliming  the  arsenical 
deposit  obtained  by  this  process.  He  collects  the  sublimate  on 
microscopic  glass,  so  that  it  may  be  at  the  same  time  examined 
by  the  microscope  and  treated  by  the  usual  chemical  tests  re- 
quired for  corroboration.  The  reader  is  referred  for  the  details 
to  Beale's  Archives  of  Medicine,  No.  3,  1858. 

Page  434.  Arsenical  paper-hangings.—  The  mode  in  which  the 
arsenical  pigment  may  affect  persons  who  inhabit  rooms  has 
been  recently  determined  by  experiment.  In  December,  1858, 
I  examined  tbe  fine  dust  on  some  books  in  a  book-case  secured 
with  glass  doors,  and  found  therein  a  well-marked  quantity  of 
arsenic.  The  room  had  been  papered  with  an  arsenical  green 
paper,  which  it  was  supposed  had  caused  some  symptoms  re- 
sembling arsenical  poisoning  in  a  friend  who  occupied  it.  The 
books  had  not  been  dusted  for  a  period  of  three  years.  From  a 
shop  in  the  city,  the  walls  of  which  were  covered  with  this  paper, 
I  procured  some  dust  which  yielded  a  large  proportion  of  arsenic. 
In  the  house  of  a  friend,  in  which  an  arsenical  paper  was  hung, 
I  found  arsenic  in  the  dust  on  the  cornices  and  on  the  gold 
moulding  of  the  picture-frames.  (See  Med.  Times  and  Gazette, 
Jan.  1st,  1859,  p.  5.)  Care  was  taken  in  these  experiments  to 
remove  the  dust  without  touching  the  wall-papers.  In  most  of 
these  cases  a  large  proportion  of  the  surface  of  the  paper  was 
unglazed :  and  the  pigment  was  roughly  laid  on.  It  is,  therefore,  1 
obvious  that  the  atmosphere  of  rooms  papered  with  arsenical 
paper-hangings  must  be  more  or  less  contaminated  with  the 
fine  particles  of  the  green  pigment  removed  from  the  wall  by 
mechanical  causes.  Changes  of  a  hygrometric  and  thermometric 
nature  may  affect  this  porous  pigment,  and  render  it  more  easily 
detached  by  currents  of  air,  vibration,  &c.  The  poisonous  particles 
may  thus  be  received  into  the  lungs  ;  and  although  the  quantity 
breathed  at  any  one  time  may  be  small,  it  is  certainly  not 
advisable  that,  merely  for  the  sake  of  a  green  colour,  persons 
should  be  exposed  to  breathe  day  by  day  arsenic  in  any  propor- 
tion. The  deaths  of  the  members  of  the  Arzone  family  (ante, 
p.  120)  appears  to  receive  an  explanation  from  the  results  of 
these  analyses. 
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INDEX. 

\The principal  subjects  are  in  capitals,  the  cases  in  italics.'] 


ABERCROMBT. 

Abercromby,  Miss,  case  of,  138. 
Absorbed  arsenic,  diffusion  of, 

45  ;  elimination  of,  22.  40. 

412. 

Absorption,  of  poisons,  22.  26  ; 
of  arsenic,  34  ;  of  antimony, 
48  ;  of  silver,  57  ;  of  lead, 
58  ;  of  mercury,  59  ;  prussic 
acid,  64  ;  of  the  alkaloids, 
66;  of  morphia,  67.  633  ;  of 
strychnia,  68  ;  of  alcohol, 
73 ;  conclusions  respecting, 
86  ;  loss  of  poisons  by,  187  ; 
of  sulphuric  acid,  257  ;  of 
nitric  acid,  287  ;  of  oxalic 
acid,  322  ;  of  potash,  329  ; 
of  lead,  499  ;  of  copper,  528. 

Absorption  of  lead  by  vegeta- 
bles, 512. 

Acacia  leaves,  prussic  acid  in, 
710. 

Acrid  poisons  (see  Irritant  poi- 
sons), 102. 

Accumulative  poisons,  159. 

Acetate  of  lead,  479  ;  of  copper, 
518;  of  morphia,  618;  of 
strychnia,  785. 

Aceto-arsenite  of  copper,  364. 
430.  845. 

Acid,  sulphuric,  241  ;  nitric, 
274 ;  muriatic  or  hydro- 
chloric, 289  ;  phosphoric  and 
phosphorous,  64.301  ;  oxalic, 
303  ;  tartaric,  323  ;  arsenious, 
353  ;  arsenic,  437  ;  meconic, 
623  ;  prussic,  635  ;  sulpho- 
and  ferrocyanic,  717. 

Acids,  mineral,  241 ;  vegetable, 
303. 

Aconitina,  823. 


AMMONIA. 

Aconite  (see  Monkshood),  816. 

Aconitum  napellus,  816. 

Acute  poisoning,  158. 

Administration,  medical  evi- 
dence of,  201. 

Adnam  v.  Betts,  case  of,  505. 

^Ethusa  Cynapium,  814. 

Agaricus  campestris,  755  ;  mus- 
cafius,  758. 

Albuminuria  and  mercurial 
poisoning,  453. 

Alcohol,  absorption  of,  73 ; 
poisoning  by,  symptoms,  720; 
effects  of  the  vapour,  721  ; 
chronic  poisoning  by,  723  ; 
appearances  after  death,  724; 
fatal  dose,  726 ;  period  of 
death,  treatment,  727  ;  ana- 
lysis, 728  ;  in  the  tissues, 
729. 

Alcoholic  liquids,  poisoning  of, 
730. 

Alexander,  Dr.,  case  of,  38. 
381. 

Algaroth  powder,  546. 
Alkaline  poisons,  325. 
Alkaline  salts,  poisoning  by, 
334. 

Alkaloidal  poisons  found  in  the 
blood,  30. 

Almonds,  bitter,  poisoning  by, 
686  ;  sweet,  prussic  acid  in 
leaves  of,  710. 

Almond  flavour,  687.  697. 

Alum,  action  of,  342. 

Amanita  muscaria,  758. 

Amorphous  phosphorus,  352. 

Ammonia,  poisoning  by,  in 
liquid  and  vapour,  330  ;  car- 
bonate of,  333. 
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Ammonio-chloride  of  mercury, 
473. 

Amygdaline,  prussic  acid  pro- 
duced from,  in  the  blood, 
82  ;  in  organic  mixtures,  680. 

Amylene,  noxious  effects  of,  742. 

Analysis,  chemical,  rules  for 
conducting,  182  ;  objects  of 
a,  194;  delicacy  of,  202; 
fallacies  in,  205.  632  ;  value 
of  evidence  from,  226. 

Angustura,  false,  bark  of,  769. 

Animals,  evidence  from  expe- 
riments on,  209  ;  poisoned 
flesh  of,  214. 

Animal  charcoal  as  an  antidote 
in  poisoning,  804. 

Animal  food,  poisonous  effects 
of,  215. 

Animal  irritants,  563. 

Antimony,  absorption  of,  46  ; 
deposition  of  in  the  tissues, 
48  ;  elimination  of,  51  ;  infe- 
rences from  its  discovery  in 
the  body,  55 ;  tartarized, 
poisoning  by,  536  ;  symptoms 
caused  by,  537  ;  chronic  poi- 
soning, 539  ;  external  appli- 
cation, 539  ;  appearances 
after  death,  540  ;  fatal  dose, 
period  of  death,  542  ;  chemi- 
cal analysis,  544 ;  in  or- 
ganic liquids,  546 ;  in  the 
tissues,  547  ;  arsenic  in  the 
compounds  of,  550  ;  chloride 
or  butter  of,  551. 

Antimonial  and  arsenical  de- 
posits, distinction  of,  394. 

Antimonial  compounds,  arsenic 
in,  550. 

Antimonial  wine,  536. 

Antiarin,  770. 

Antiaris  toxicaria,  770. 

Apoplexy,  symptoms  of,  133; 
a  cause  of  death  in  infants, 
135  ;  from  excessive  drink- 
ing, 721. 

Apparatus,  poisons  in,  203. 


Appearances  after  death,  evi- 
dence from,  1 60. 

Appendix  cceci,  death  from, 
foreign  bodies  in,  173. 

Apple-pips,  alleged  presence  of 
prussic  acid  in,  708. 

Aquafortis  (see  Nitric  acid),  274. 

Aqua  lauro-cerasi,  708. 

Aqua  Toffana,  188. 

Argol,  336. 

Arseniate  of  soda,  438. 

Arsenic  acid,  437. 

Arsenic,  metallic,  434. 

Arsenic,  detected  in  the  blood, 
organs,  and  secretions,  34; 
deposited  in  the  liver,  35  ; 
period  required  for  the  ab- 
sorption and  elimination  of, 
36;  not  affected  by  habit, 
93 ;  nervous  symptoms  caused 
by,  104;  chemical  change  of, 
in  the  dead  body,  193  ;  poi- 
soning by,  353;  taste  of,  353; 
not  a  corrosive  poison,  355  ; 
solubility  of,  355  ;  symptoms 
caused  by,  in  acute  poisoning, 
356  ;  variable  nature  of  the, 
104.  360;  chronic  poisoning 
by,  362  ;  not  an  accumulative 
poison,  366  ;  effects  of  ex- 
ternal application,  368  ;  ap- 
pearances after  death  from, 
371 ;  period  required  for  in- 
flammation and  ulceration, 
373  ;  absence  of  inflamma- 
tion, 374  ;  quantity  required 
to  destroy  life,  fatal  dose, 
376;  recovery  from  large 
doses,  379  ;  period  of  death, 

380  ;  influence  of  quantity, 

381  ;  treatment,  382  ;  chemi- 
cal analysis,  384;  reduction 
process,  386;  objections,  387; 
tests  for,  in  solution,  388  ; 
objections,  389  ;  gaseous  test 
for,  390 ;  Marsh's  process,  or 
hydrogen  test,  392  ;  deposits 
of,  known  from  antimony, 
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394  ;  in  zinc  and  sulphuric 
acid,  395  ;  Reinsch's  process, 
397  ;  detection  of,  in  organic 
liquids,  401  ;  detection  of,  in 
the  tissues,  403.  406 ;  not 
detected,  411  ;  quantity 
found,  200 ;  diffusion  of, 
in  the  body,  46  ;  normal, 
413  ;  in  articles  of  food,  415  ; 
detected  in  the  dead  after 
long  periods,  416  ;  in  the  soil 
of  cemeteries,  419  ;  preser- 
vative effects  of,  424  ;  its 
presence  in  grain,  415;  quan- 
titative analysis,  409  ;  sul- 
phurets  of,  439 ;  chloride  of, 
441  ;  in  lead  shot,  478  ;  in 
antimonial  preparations,  550. 
Arsenic,  alleged  cosmetic  use 
of,  95. 

Arsenic,  eating,  alleged  practice 
of,  91. 

Arsenical  green,  poisoning  by, 
430. 

Arsenical  vapours,  121  ;  al- 
leged death  from,  234  ;  ef- 
fects of,  426;  paper  hangings, 
434.  845. 

Arsenite  of  potash,  poisoning 
by,  427  ;  of  soda,  378.  429  ; 
of  copper,  364.  430.  845. 

Arsenuretted  hydrogen,  392. 
441. 

Arzone  family,  case  of  the,  120. 
Ascarides,  174. 

Asiatic  cholera  mistaken  for 
poisoning,  125. 

Asphyxia,  syncopal,  150  ;  pro- 
duced by  sulphuric  acid,  246. 

Atelectasis  mistaken  for  nar- 
cotic poisoning,  136. 

Atlee  family,  cases  of  the,  42. 

Atropa  belladonna,  824. 

Atropia,  830. 

Bacon,  case  of,  164.  408.  424 
470. 

Bainbridge,  Mr.,  case  of,  662. 


Baked  meats  poisoned  by  lead, 
501. 

Barium,  chloride  of,  poisoning 

by,  220. 
Battley's  Sedative  Solution,  612. 
Bean  of  St.  Ignatius,  769. 
Beard,  case  of,  190. 
Bear's-foot,  poisoning  by,  573. 
Belaney,  case  of,  666. 
Belladonna,  poisoning  by  the 

berries  of,  symptoms,  824 ; 

by  the  root  and  leaves,  826  ; 

extract,  828  ;  local  action, 

829 ;  appearances  after  death, 

830  ;  analysis,  831. 
Bentinck,  Lord  George,  case  of, 

150. 

Bichloride  of  mercury  (see  Cor- 
rosive sublimate),  444. 

Bichromate  of  potash,  561. 

Bicyanide  of  mercury,  475.  1 

Binarseniate  of  potash,  439. 

Binoxalate  of  potash,  335. 

Bismuth,  poisoning  by,  560. 

Bitartrate  of  potash,  336. 

Bitter  Almonds,  noxious  ef- 
fects of,  686;  essential  oil  of. 
686  ;  quantity  of  prussic  acid 
obtained  from,  698. 

Bitter  almond  water,  poisoning 
by,  702. 

Bitter-sweet,  761. 

Black  arsenic,  353. 

Black  drop,  612. 

Black  hellebore,  573. 

Blandy,  Miss,  case  of,  159. 

Blistering  flies  (see  Cantha- 
rides),  576. 

Blistering  plaster,  poisoning  by, 
578. 

Blood,  poisons  detected  in  the, 
26  ;  condition  of,  in  poison- 
ing, 81  ;  action  of  poisons 
when  injected  into  the,  25. 
production  of  poisons  in,  82. 

Blue  arsenic,  353. 

Blue -rocket,  poisoning  by,  816. 

Blue  stone,  516. 
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Blue  vitriol,  5,  516. 
Bocarme,  Count,  case  of,  200. 
750. 

Bodle,  case  of,  183. 

Boiling  liquids,  effects  of,  when 
swallowed,  21. 

Boletus  Cervinus,  alleged  death 
from,  222. 

i5o«rf,  Mr.,  case  of,  115. 144.775. 

Boullet,  case  of,  253. 

Boughton,  Sir  T.,  case  of  (see 
Donellan),  115.  204.  706. 

Body,  rules  for  inspecting,  176. 

Boyden,  Reg.  v.,  832. 

Boys,  case  of,  39. 

Brain  and  spinal  marrow,  dis- 
eases of,  mistaken  for  nar- 
cotic poisoning,  149. 

Brandy,  poisoning  by,  721. 

Bread,  arsenic  in,  379-;  poi- 
soned by  copper,  534  ;  by 
lead,  482  ;  by  antimony,  548. 

Brennan,  case  of,  257. 

Brettle,  case  of,  118. 

Brucia,  properties  of,  80 i. 

Brunswick  green,  5 19'. 

Brussels  lace  whitened  by  lead, 
486. 

Burdock,  case  of,  391. 
Burnett's  liquid,  poisoning  by, 
554. 

Burton,  case  of,  411. 
Burroughs,  Beg.  v.,  639. 
Buswell,  Judith,  case  of,  643. 
Butter  of  antimony,  551. 
Butterfield,  case  of,l  59. 233.451. 

Cabalonga,  769. 
Cadaveric  imbibition  of  poisons, 
61. 

Calabar,  or  ordeal  bean,  770. 
Calamine,  558. 
Calmia  latit'olia,  217. 
Calomel,  fatal  salivation  from, 

450  ;  noxious  effects  of,  472. 

mphor,  poisoning  by,  743  ; 

analysis,    745  ;  compound 

tincture  of,  610. 


Cancer  of  the  mouth,  453. 

Cancrum  oris,  453. 

Cantharides,  poisoning  by, 
576;  symptoms,  577  ;  chro- 
nic poisoning  by,  579  ;  ap- 
pearances after  death  from, 
580  ;  analysis,  582. 

Cantharidine,  582. 

Capsules,  leaden,  poisoning  bv, 
506. 

Carbonates,  alkaline,  poisoning 
by,  326  ;  of  lead,  483  ;  of 
copper,  520  ;  of  zinc,  558. 

Carbonic  oxide,  death  from, 
mistaken  for  poisoning  by 
arsenic,  234. 

Cassava,  bitter,  prussic  acid  in, 
710. 

Castaign,  Dr.,  case  of,  619. 

Cattle  poisoned  by  lead,  511. 

Caustic  alkalies,  326. 

Caustic,  lunar,  558. 

Cellular  tissue,  action  of  poi- 
sons through  the,  23. 

Cemeteries,  presence  of  arsenic 
in  the  soil  of,  419  ;  copper  in, 
531. 

Cerebral  poisons,  102. 160.  585. 
Cerebro-spinal  poisons,  802. 
Ceruse,  poisoning  by,  483. 
Chambers,  Dr.,  case  of,  662. 
Charcoal  powder  in  poisoning, 
804. 

Chemical  analysis,  evidence 
from,  173;  convictions  with- 
out, 179  ;  failure  of,  626  ; 
mistakes  in,  632. 

Cherry  kernels,  prussic  acid 
yielded  by,  709. 

Cherry-ratafia,  708. 

Cherry-laurel  water,  704. 

Chesham,  case  of,  375.  408.  418. 

Chloride  of  arsenic,  441  ;  of 
mercury,  444  ;  of  antimony, 
551  ;  of  zinc,  554  ;  of  tin, 
558  ;  of  gold,  558. 

Chloroform  liquid,  effects  of, 
739. 
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Chloroform  vapour,  symp- 
toms, 736  ;  appearances, 
737  ;  fatal  dose,  period  of 
death,  740  ;  treatment,  ana- 
lysis, 741  ;  in  the  blood  and 
tissues,  742. 

Cholera  mistaken  for  poisoning, 
125. 

Chromate  of  lead,  484. 

Chromium,  poisoning  by,  561. 

Chrome  yellow,  484. 

Christmas  rose,  573. 

Chronic  poisoning,  158  ;  by 
sulphuric  acid,  255  ;  by  ar- 
senic, 362  ;  by  mercury,  449; 
by  lead,  485  ;  by  copper, 
520. 

Cinnabar,  475. 

Cicuta  virosa,  809. 

Cicuta  maculata,  810. 

Cleansing  liquids  poisonous, 
378. 

Clothing,  acid  stains  on,  268. 

Cluderuy,  case  of,  12. 

Clysters,  poisonous,  110.  595. 

Cochlearia  armoracia,  charac- 
ters of  the  root,  823. 

Cocculus  indicus,  12.  752. 

Codeia,  poisoning  by,  620.  625. 

Coins,  swallowing  of,  15. 

Colchicum  autumnale,  poisoning 
by,  570. 

Colchicina,  572. 

Cold  water,  effects  of,  10. 

Colic  mistaken  for  lead  poison- 
ing, 131. 

Colica  pictonum,  485. 

Colic,  painters',  485  ;  from  cop- 
per, 521. 

Common  salt,  action  of,  2. 

Compound  poisoning,  232. 

Concussion  of  the  brain,  known 
from  alcoholic  poisoning, 
723. 

Confectionery  poisoned,  431. 
Conium  maculatum,  805. 
Conia,  807. 
Connell,  Reg.  v.,  257. 


Convulsions,  tetanic,  mistaken 
for  poisoning,  140  ;  causes 
of,  146 ;  a  frequent  cause  of 
death  in  children,  148. 

Cook,  J.  P.,  case  of,  55.  115. 
141.  197.  792. 

Copper  coin,  death  from,  15. 19. 

Copper,  poisoning  by,  515  ; 
symptoms,  516  ;  external 
application,  522  ;  appear- 
ances after  death,  522  ;  fatal 
dose,  treatment,  524  ;  sul- 
phate of,  6.  98.  516  ;  chronic 
poisoning  by,  520  ;  arsenite 
of,  430  ;  analysis  of  the  salts 
of,  525  ;  in  organic  liquids, 
527  ;  in  the  tissues,  528  ;  in 
articles  of  food,  532  ;  action 
of  water  on,  533  ;  normal, 
530 ;  in  the  soil  of  cemete- 
ries, 531. 

Copperas,  white,  553  ;  green, 
8.  559. 

Copper,  flesh  poisoned  by,  215. 

Copper  vessels,  food  poisoned 
by,  519. 

Coriaria  myrtifolia,  217. 

Corrosive  poisons,  102. 

Corrosive  sublimate,  poison- 
ing by,  444  ;  taste  and  solu- 
bility, 445  ;  symptoms  of 
poisoning  by,  446  ;  chronic 
poisoning  by,  449  ;  its  effects 
compared  with  arsenic,  446  ; 
salivation  from,  450  ;  ex- 
ternal application  of,  455  ; 
appearances  after  death  from, 
457  ;  fatal  dose  of,  460  ;  pe- 
riod at  which  death  takes 
place,  461  ;  treatment,  462  ; 
chemical  analysis,  463  ;  in 
organic  liquids,  468  ;  in  the 
tissues,  469  ;  not  detected, 
471  ;  quantitative  analysis, 
472. 

Cosmetics,  poisonous,  490. 
Cosmetic  use  of  arsenic,  95. 
370. 
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Cow's  milk  poisoned  by  lead, 
58. 

Cream  of  tartar,  336. 
Cronin,  case  of,  703. 
Croton  seeds  and  oil,  567. 
Crown  Prince  of  Sweden,  case 

of  the,  111. 
Curara  poison,  771. 
Curarina,  772. 

Cusparia  bark,  nux  vomica  mis- 
taken for,  769. 

Cyanide  of  potassium,  va- 
pour of,  637;  poisoning  by, 
710;  symptoms,  711;  appear- 
ances after  death,  714  ;  local 
action,  715;  fatal  dose  and 
period  of  death,  716;  chemi- 
cal analysis,  717. 

Cyanide  of  mercury,  475.  720; 
of  iron,  719;  of  silver,  720. 

Cyder  poisoned  by  lead,  502. 

Cytisus  laburnum,  840. 

Cytisine,  840. 

Dalby's  carminative,  609. 
Daniel,  case  of.  474. 
Darnel  seeds,  poisonous  effects 
of,  754. 

Datura  stramonium,  symptoms 

and  appearances  caused  by, 

835;  analysis,  840. 
Daturia,  840. 
Dazley,  case  of,  375. 
Deadly  poison,  meaning  of,  6. 
Deadly  nightsbade,  824.  See 

Belladonna. 
Dead-tongue  (see  CEnanthe  Cro- 

cata),  810. 
Deaths,    sudden,    causes  of, 

157. 

Delirium  tremens  a  result  of 
poisoning  by  alcohol,  723. 

Deposition  of  poisons  in  the 
tissues,  31.  42. 

Deposits  of  arsenic  and  anti- 
mony, 394. 

Destructive  thing,  legal  mean- 
ing of,  14. 


Diacetate  of  lead,  482;  of  cop- 
per, 518. 

Dickman,  Reg.  v.,  303. 

Diffusion  of  poisons  in  the 
living  body,  45;  in  the  dead 
body,  61. 

Digitalis  purpurea  (see  Fox- 
glove), 833. 

Digitalia,  835. 

Disease,  influence  of,  on  the  ac- 
tion of  poisons,  96;  mistaken 
for  poisoning,  108.  112;  ac- 
tion of  opium  increased  by, 
109;  of  the  heart  mistaken 
for  poisoning,  150;  of  the 
brain  and  spinal  marrow,  1 49 ; 
resembling  irritant  poisoning, 
125;  neurotic  poisoning,  132. 

Distension  of  the  stomach,  death 
from,  152. 

Distilled  water,  action  of,  on 
lead,  506  ;  poisoned  by  lead, 
496. 

Donnall,  .case  of,  389. 
Bore  and  Spry,  case  of,  226. 
Dove,  case  of,  211.  780.  799. 
Dover's  powder,  610. 
Donellan,  case  of,  706. 
Dripping  poisoned  by  lead,  501. 
Dulcamara,  761. 
1  )yes,  hair-,  containing  lead,  490. 
Dyer's  spirit,  558. 

Echidnine,  action  of,  through  a 
wound  and  the  stomach, 
24. 

Edney,  case  of,  221. 
Edwards,  case  of,  491. 
Elimination  of  poisons,  33;  Iose 

of  poisons  by,  187.  257. 
Elixir  of  vitriol,  27 1 ;  paregoric, 

610. 

Embden  groats,  poisoned  by 

lead,  506. 
Emerald  green,  poisoning  by, 

364.  430.  845. 
Emetic  tartar,  536. 
Enemata,poisoningby,  1  10. 595. 
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English  cholera  mistaken  for 
poisoning  by  arsenic,  126. 

Enteritis,  symptoms  of,  127. 

Entozoa,  poisons  detected  in,  45. 

Epilepsy,  symptoms  of,  137. 

Epileptics,  Parisian  cases  of, 
640.  643. 

Epsom  salts,  fatal  effects  of,  4. 

Ergot  of  rye,  33.  755. 

Essential  oil  of  bitter  almonds,. 
686. 

Ether,  liquid,  symptoms  and 
effects,  734;  fatal  dose,  treat- 
ment, 735;  analysis,  735. 

Ether- vapour,  effects  of,  730  ;, 
appearances  in  death  from, 
732 ;  absorption,  chemical 
analysis,  735. 

Evidence  of  poisoning,  from 
symptoms,  105;  from  disco- 
very of  poison  iii  the  food, 
123;  from  appearances  after 
death,  160;  from  chemical 
analysis,  178;  from  experi- 
ments on  animals,  217. 

Exosmosis  of  poisons,  62. 

Experiments  on  animals,  value 
of  evidence  from,  2-13.  217. 

Extract,  Goulards,  poisoning 
by,  482. 

Extract  of  poppies,  609. 

Fallacies  in  chemical  analysis,. 

205.  511.  632. 
Ealse  angustura  bark,  769. 
Easting,   effects    of,  resemble 

poisoning,  119. 
Fat  poisoned  by  lead-glaze,  50 K 
Feigned  poisoning,  123. 
Ferrocyanic  acid,  action  of,  717. 
Ferrocyanide  of  potassium,  32. 

718. 

Filings,  iron,  irritant  action  of, 
15. 

Fine-leaved  water-hemlock,  814. 
Fish  poisoned  by  copper,  5*19  ; 

by  cocculus  indicus,  752. 
Fisher,  Reg.  v.,  687. 


Fleming's  tincture  of  aconite, 
820. 

Flesh  of  poisoned  animals  poi- 
sonous, 215. 

Flour,  poisonous,  415.  503. 

Fly-paper,  438. 

Fly-powder,  435  ;  water,  437. 

Fly-mushroom,  758. 

Foetid  hellebore,  575. 

Fcetus,  poisons  detected  in  the, 
45. 

Food,  poison  detected  in,  1 23  ; 

poisoned  by  copper,  122.  215  ; 

poisonous,  217  ;  lead  in,  501. 
Fool's  parsley,  814. 
Forester,  Major,  case  of,  595. 

633. 

Forty,  case  of,  820. 
Foster,  case  of,  222. 
Fougnies,  case  of,  200.  750. 
Fowler's  mineral  solution,  427. 
Foxglove,  purple,  poisoning  by, 

833  ;  symptoms  and  analysis, 

835. 

Freeman,  case  of,  643. 
Frog-test  for  strychnia,  211. 
Fruits,  preserved,  poisoned  by 

lead,  506  ;  by  copper,  533. 
Fungi,  poisoning  by,  755. 
Fungin,  755. 

Gall-bladder,  rupture  of,  death 
from,  mistaken  for  poisoning, 
153. 

Game,  poisoned,  214. 
Gangrene  of  the  mouth,  453. 
Garden-nightshade,  761. 
Gardiner,  Dr.,  case  of,  779. 
Garland,  case  of,  426. 
Gases,  poisonous  action  of,  105. 
Gastritis,  symptoms  of,  127. 
Gastro-enteritis,  127. 
Gaylor,  Reg.  v.,  341. 
Geerings,  cases  of  the,  38. 
Gelatinized  perforation  of  the 

stomach,  169. 
German-silver,   poisoning  by, 

535. 
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Gilmour,  case  of,  414. 
Glanders,  poison  no  effect  by 

the  stomach,  24. 
Glass,     powdered,  injurious 

effects  of,  20. 
Glaze,  lead-,  poisoning  by,  501. 
Gloecfder,  case  of,  404. 
Godfrey's  cordial,  609. 
Gold,  poisoning  by,  558. 
Good,  case  of,  I  63. 
Goulard's  extract,  482  ;  water, 

482. 

Grain,  arsenic  in,  415  .;  copper 
in,  534. 

Gray  and  Bright,  case  of,  117. 
Green  vitriol,  559. 
Greene,  case  of,  791. 
Groats  poisoned  by  lead,  506. 

Habit,  its  influence  on  organic 
poisons,  87  ;  no  influence  on 
mineral  poisons,  94. 

Hasmatemesis,  diagnosis  of, 
132. 

Hair  a  mechanical  irritant,  19  ; 

alleged  presence  of  arsenic 

in  the,  41. 
Hair- dyes,  composition  of,  490. 

506. 

Hanging  or  poisoning,  death 

from,  230. 
Harris,  Mr.,  case  of,  645. 
Hartley,  case  of,  13.  201. 
Hart,  Sarah,  case  of,  681. 
Hartshorn,  spirits  of,  poisoning 

by,  333. 
Haydon,  case  of,  7.  333. 
Haywood,  Mr.,  case  of,  276. 
Heart,  diseases  of,  mistaken  for 

poisoning,  150. 
Hedger,  case  of,  234. 
Helleboraster,  573. 
Hellebore,  poisoning  by,  6.  573. 
Helleborus  fcetidus,  575. 
Helleborus  niger,  573. 
Helvella  esculenta,  757. 
Hemlock,  poisoning  by,  805. 
Hemlock,  water-dropwort,  810. 


Henbane,  poisoning  by,  758. 
Heritier,  case  of,  657. 
Hernia,  strangulated,  128. 
Hierapicra,  6. 
Higgins,  case  of,  211. 
Hocussing,  by  cocculus  indicus, 

753  ;  by  datura,  838. 
Hoffmann's  liquor,  735. 
Honey,  poisoned,  217. 
Hong-kong  bread,  379. 
Horseradish,  root  known  from 

aconite,  823. 
Horses,  action  of  arsenic  on,  90. 
Hume,  case  of,  493. 
Humphreys,  case  of,  113. 
Hunter,  case  of,  39.  161.  188. 

404. 

Hydrogen,  arsenuretted,  poison- 
ing by,  441. 

Hydrogen-test  for  arsenic,  392. 

Hydrochloric  acid,  289. 

Hydrochlorate  of  morphia,  617; 
of  strychnia,  785. 

Hydrocyanic  acid,  635.  See 
Prussic  Acid. 

Hyoscyamia,  760. 

Hyoscyamus  niger,  poisoning 
by,  758. 

Hysteria,  tetanic  convulsions 
'in,  139. 

Iatropha  manihot,  710. 
Idiopathic  asphyxia,  150. 
Idiosyncrasy  in  poisoning,  98. 
Ignatia  amura,  769. 
Ileus  mistaken  for  poisoning, 
128. 

Imbibition  cadaveric,  61. 
Imputed  poisoning,  123. 
Indian  tobacco,  poisoning  by, 
831. 

Indigo,  sulphate  of,  272. 
Infants,  poisoning  of,  by  opium, 

87.  136.  602. 
Inspection  of  the  body,  rules 

for  the,  176. 
Insurance,  life-,  opium-eating 

in  cases  of,  88. 
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Internal  strangulation  mistaken 
for  poisoning,  129. 

Intestines,  obstruction  of  the, 
128  ;  perforation  of  the,  130. 

Intolerance  of  medicines,  109. 

Intoxication,  influence  of,  on 
pois  ns,  108  ;  from  alcohol, 
720  ;  distinguished  from  con- 
cussion, 723. 

Intussusception,  mistaken  for 
poisoning,  128.  131.  226. 

Ipecacuanha, compound  powder 
of,  611. 

Iron,  metallic,  not  poisonous, 
15  ;  poisoning  by  the  prepa- 
rations of,  558. 

Irritant  poisons,  102.  160  ; 
mineral,  352  ;  animal  and 
vegetable,  563. 

Irritants,  mechanical,  13. 

Irritant  poisoning,  diseases  re- 
sembling, 125. 

James's  powder,  550. 
Jargonelle  pear,  artificial  es- 
sence of,  702. 
Java  poison,  223.  770. 
Jennings,  case  of,  164. 
Johnson,  case  of,  420. 
Joyce,  case  of,  148. 
Juniperus  sabina,  564. 

Kernels,    cherry   and  peach, 

poisoning  by,  709. 
Ketchup,  alleged  poisoning  by, 

757. 

King's  yellow,  alleged  death 

from,  225. 
Kremser,  white,  483. 

Laburnum  bark  and  seeds, 
poisonous  effects  of,  840. 

Lace  bleached  by  lead,  effects 
of,  486. 

Lacoste,  case  of,  40.  367. 

Lactuca  virosa  and  sativa,  760. 

Lactucarium,  760. 

Lactucin,  761. 


Laffarge,  case  of,  207.  408.  416. 

L'Angelier,  case  of,  94.  200. 

Lapis  infernalis,  558. 

Laudanum,  large  doses  of,  96  ; 
poisoning  by,  586. 

Laurel  oil  and  water,  704. 

Lead,  absorption  of,  58;  poi- 
soning by  the  salts  of,  478  ; 
symptoms,  480  ;  subacetate 
of,  482  ;  carbonate  of,  483  ; 
sulphate  of,  484  ;  chromate  of, 
485  ;  chronic  effects  of,  485  ; 
oxides  of,  485  ;  water  poi- 
soned by,  489.  506;  external 
application  of,  490  ;  appear- 
ances after  death,  49 1 ;  fatal 
dose,  period  of  death,  492  ; 
treatment  of  poisoning  by, 
493;  chemical  analysis,  495  ; 
in  organic  mixtures,  497  ;  in 
the  tissues,  498  ;  quanti- 
tative analysis,  498  ;  in  ar- 
ticles of  food,  501 ;  in  milk, 
beer,  cider,  502  ;  in  pork,  in 
flour,  503 ;  in  sugar  and 
snuff,  504  ;  in  oatmeal,  506  ; 
in  water,  507  ;  in  herbage, 
511  ;  cattle  poisoned  by,  511. 

Lead-foil  for  wrapping  food, 
506. 

Lead-glaze  poisonous,  501. 
Lead-shot,  poisoning  by,  478  ; 

wine  poisoned  by,  484.  503. 
Lettuce-opium,  760. 
Lettuce,  strong-scented,  effects 

of,  760. 

Levant-nut,  752.  See  Cocculus 

Indicus. 
Lever,  case  of,  385.  403. 
Ligustrum  vulgare,  844. 
Life-insurance,  opium-eating  in 

cases  of,  88. 
Liqueurs,  poisoning  by,  708. 
Liquids,    boiling,    effects  of, 

when  swallowed,  21. 
Litharge,  poisoning  by,  485. 
Lobelia  inflata,  poisoning  by, 

831. 
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Local  action  of  poisons,  75. 
Lofthou.se.  case  of,  356. 
Lolium  temulentum,  754. 
Lozenges,  opium,  poisoning  by, 
613. 

Lucas  and  Header,  case  of, 
424. 

Lucifer  matches,  poisoning  by, 

344. 
Lumbrici,  175. 
Lunar  caustic,  558. 
Lungs,  action  of  poisons  by 

the,  25. 
Lytta  vesicatoria,  576. 

M'Conkey,  case  of,  818. 
Macormick,  case  of,  381. 
M'Crachen,  case  of,  374 
Macmullen,  case  of,  53. 
Macquer's  salt  of  arsenic,  439. 
Madagascar  prison,  770. 
Magistery  of  bismuth,  560. 
Magnesia,  sulphate  of,  effects 
of,  4. 

Maker  and  Lynam,  case  of, 
354. 

Malaret,  case  of,  423. 
Male,  Dr.,  case  of,  820. 
Malignant  cholera  mistaken  for 

poisoning,  120. 
Manihot  iatropha,  710. 
Mar,  Earl  of,  case  of,  592. 
Marcooley,  case  of,  639,  652. 

675. 

Marsh's  process  for  arsenic, 
392  ;  delicacy  of,  and  corro- 
borative experiments  relating 
to,  396. 

Matches,  lucifer,  poisoning  by, 
344. 

Meadow  saffron,  poisoning  by, 
570. 

Mechanical  irritants,  13. 
Meconic  acid,  623. 
Medicines,  saline,  poisonous,  4 ; 

poison  substituted  for,  116. 
Menispermum  cocculus,  752. 
Mercurius  vitse,  546. 


Mercury,  absorption  of.  59. 

Mercury,  liquid,  not  poison- 
ous, 14,  444  ;  poisoning  by 
the  vapour  of,  454  ;  bi^ 
chloride  of,  444  ;  salivation 
from,  450 ;  chloride  of,  472, 
ammonio-chloride  of,  473  ; 
red  oxide  of,  474  ;  subsul- 
phate  of,  476 ;  nitrates  of, 
477;  cyanide  of,  475.  820. 

Merritt,  Anne,  case  of,  43. 

Mercurial  medicines,  death 
from,  450. 

Metallic  irritants,  352. 

Metalloidal  irritants,  344. 

Metallic  poisons,  352. 

Metals,  pure,  not  poisonous,  15. 

Methylated  spirit,  728. 

Milk,  poisoned,  216. 

Mineral  green,  364 ;  turbith, 
476. 

Mineral  solution,  Fowler's,  427. 
Minium.  485. 

Monkshood,  poisoning  by 
leaves  and  extract  of,  817; 
root  mistaken  for  horse- 
radish, 319 ;  poisoning  by 
tincture  of,  820 ;  analysis, 
822. 

Montgomery,  case  of,  675,  683. 

Morchella  esculenta,  757. 

Morphia,  absorption  of,  67, 
and  its  salts,  poisoning  by, 
614;  symptoms,  615;  appear- 
ances, 616  ;  fatal  dose,  617  ; 
acetate,  618  ;  tests  for,  621  ; 
in  organic  liquids,  629  ;  in 
the  tissues,  633. 

Mouth,  cancer  of  the,  453-. 

Munn,  case  of,  229. 

Muriatic  Acid,  poisoning  by, 
289  ;  symptoms,  290  ;  ap- 
pearances after  death,  292  ; 
fatal  dose,  293 ;  treatment, 
294;  analysis,  295;  in  or- 
ganic liquids,  297  ;  on  cloth- 
ing, 300. 

Muriate  of  iron,  559 ;  of  soda, 
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3  ;    of  morphia,   617  ;  of 

strychnia,  785. 
Mitrton  and  Petck,  case  of,  89. 
Mushrooms,  poisonous,  755. 

Narcein,  625. 

Narcotic  poisoning,  diseases  re- 
sembling, 132  ;  treatment  of, 
605. 

Narcotic  poisons,  585. 

Narcotico-irritant  poisons,  802. 

Narcotina,  620  ;  chemical  pro- 
perties of,  624. 

Needles,  effects  of,  when 
swallowed,  16. 

Neurotic  poisons,  103.  160.  585. 

Newton,  Reg.  v.,  210.  374. 

Nickel-silver,  poisoning  by,  535. 

Nicotiana  tabacum,  746. 

Nicotina,  effects  of,  750 ;  ana- 
lysis, 751. 

Nightshade,  woody  and  gar- 
den, 761  ;  deadly,  824. 

Nitrate  of  potash,  337 ;  of 
mercury,  477;  of  silver,  558; 
of  bismuth,  560. 

Nitre,  337. 

Nitric  acid,  poisoning  by, 
274  ;  vapour  of,  275  ;  symp- 
toms, 275  ;  in  diluted  state, 
276;  appearances  after  death, 
278;  chronic  poisoning  by, 
280;  fatal  dose,  281;  period 
of  death,  282  ;  treatment, 
283;  chemical  analysis,  283; 
tests,  284;  in  organic  liquids, 
285  ;  absorption  and  elimi- 
nation of,  287  ;  on  clothing, 
288  ;  quantitative  analysis, 
289. 

Nitrobenzine,  effects  of,  701. 
Nitrobenzole,  701. 
Non-metallic  irritants,  241. 
Normal  arsenic,  413;  copper, 
530. 

North,  case  of,  201. 
Noxious  thing,  signification  of, 
15. 


Noyau,  708. 

Nux  vomica,  poisoning  by, 
764  ;  symptoms,  765  ;  chro- 
nic poisoning  by,  766;  ap- 
pearances and  fatal  dose  of, 
767;  analysis,  768. 

Nux  vomica,  extract  of,  765. 

Nux  vomica  bark,  769. 

Oatmeal  poisoned  by  lead, 
506. 

Obstructed     intestine,  death 

from,  128. 
(Enanthe  crocata,  810. 
(Esophagus,     perforation  of, 

171. 

Oil,  boiling,  effects  of,  21  ; 
croton,  567;  of  savin,  567; 
of  laurel,  704. 

On-  of  bitter  almonds,  con- 
version of,  in  the  blood,  83  ; 
prussic  acid  contained  in, 
687  ;  effects  of  the  vapour, 
687;  symptoms  of  poisoning 
by,  688  ;  appearances  after 
death,  691;  fatal  dose,  695  ; 
period  of  death,  698  ;  local 
action,  698  ;  chemical  ana- 
lysis, 699 ;  in  organic  li- 
quids, 700  ;  deprived  of 
prussic  acid,  effects  of,  701. 

Oil  of  vitriol,  241. 

Oorara  poison,  771. 

Opinions,  premature,  danger 
of,  204. 

Opium,  influence  of  habit  on, 
87,  601;  large  doses  of,  in 
tetanus,  96 ;  poisoning  by, 

586  ;  symptoms  caused  by, 

587  ;  period  of  commence- 
ment,   590  ;    remission  of, 

591  ;  chronic  poisoning  by, 

592  ;  effects  of  external  ap- 
plication, 593 ;  appearances 
after  death  in,  595  ;  fatal 
dose,  accumulative  proper- 
ties of,  598;  recovery  from 
large  doses,  600;  action  of, 
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'  on  infants,  602  ;  period  of 
death,  604;  treatment,  an- 
tidotes, 605 ;  alkaloids  in, 
614,  620;  analysis,  621;  in 
organic  mixtures,  625; 
opium  not  detected,  626 ; 
quantitative  analysis  of,  634; 
proportion  of,  in  medicinal 
preparations,  635. 

Opium-eating,  592;  in  refer- 
ence to  life-insurance,  88. 

Opium-lozenges,  613. 

Opium,  wine  of,  613. 

Orpiment,  439  ;  white  arsenic 
converted  to,  in  the  dead 
body,  193. 

Orange-peel,  suspected  death 
from,  20. 

Ordeal  poison  bean  of  Africa, 
770. 

Oxalate  of  lime,  320. 

Oxalic  acid,  poisoning  by, 
303  ;  symptoms,  304  ;  ap- 
pearances after  death,  306; 
fatal  dose  of,  310;  recoveries 
from  large  doses,  311 ;  period 
of  death,  312  ;  treatment, 
313;  chemical  analysis,  314; 
in  organic  liquids,  316  ;  in 
vegetables,  320  ;  absorption 
of,  322 ;  quantitative  analysis, 
323. 

Paint,  poisoning  by,  486. 
Painters'  colic,  485. 
Palmer,  Ann,  case  of,  97. 
Palmer,  Walter,  case  of,  640, 

677,  684. 
Palmer,  William,  case  of,  115, 

141,  197,  792. 
Papaver  somniferum,  586. 
Paper  hangings,  arsenical,  434, 

845. 

Papier  Moure,  438. 

Paralysis  from  lead,  488.  490  ; 

from  mercury,  454. 
Paramorphine,  620. 
Paregoric  elixir,  610. 


Parisian  epileptics,  eases  of  the, 

640,  643. 
Parsley,  fool's,  poisoning  by, 

814. 

Peach-kernels,  poisoning  by, 
710. 

Peach-nut  oil,  686. 
Pearlash,  poisoning  by,  326. 
Pearl-white,  560. 
Percussion  caps,  poisoning  by, 
19. 

Perforation  of  the  stomach 
mistaken  for  poisoning,  128; 
causes  of,  166;  spontaneous, 
169;  of  oesophagus  and  in- 
testines, 171  ;  by  foreign 
bodies,  172;  by  worms,  173. 

Peritonitis,  127. 

Persulphuret  of  mercury,  475. 

Phellandrium  aquaticum,  814. 

Phosphoric  and  phosphorous 
acids,  action  of,  301. 

Phosphorus  paste,  nature  of, 
351. 

Phosphorus,  poisoning  by,  344; 
vapour  of,  chronic  poisoning 
by,  345;  appearances  after 
death,  346;  absorption  of, 
347;  fatal  doses  of,  347;  pe- 
riod of  death,  349;  chemical 
analysis,  349;  non-detection 
of,  190. 

Phosphorus,  red  or  amor- 
phous, not  poisonous,  352. 

Pickles  poisoned  by  copper, 
533. 

Picrotoxia,  754. 

Pie  plant,  alleged  poisoning  by, 
321. 

Pineapple,  artificial  essence  of, 
702. 

Pins  and  needles,  injurious  ef- 
fects of,  when  swallowed,  16. 

Pigment,  green,  poisoning  by, 
364. 

Placenta,  poisens  detected  in 
the,  45. 

Poison,  definition  of,  2.  9 ;  legal 
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meaning  of,  11  ;  evidence 
from  the  quantity  of,  in  the 
dead  body,  195  ;  proof  of 
administration  of,  201  ;  an- 
nual deaths  from,  239. 

Poisons,  absorption  of,  22  (see 
Absorption)  ;  detected  in  the 
biood,  26  ;  elimination  of, 
33  ;  detection  of,  in  the 
foetus  and  in  entozoa,  45  ; 
local  effects,  75  ;  mode  in 
which  they  destroy  life,  80. 
changes  of,  in  the  blood,  83  ; 
influence  of  habit  on,  87;  to- 
lerance of,  96  ;  effect  of  idio- 
syncrasy, 98  ;  classification 
of,  100;  substituted  for  medi- 
cine, 116  ;  period  of  death 
from,  155;  accumulative, 
159  ;  causes  of  non-detection 
of,  185  ;  decomposition  of,  in 
the  living  body,  189  ;  loss 
of,  in  the  dead  body,  193  ; 
in  tests  and  apparatus,  203. 
208;  mineral  irritant,  241  ; 
vegetable  and  animal  irritant, 
563  ;  narcotic,  narcotico-irri- 
tant,  585. 

Poisoning,  statute  relative  to, 
11  ;  evidence  of,  in  the 
living  subject,  105  ;  disease 
mistaken  for,  112  ;  ambigu- 
ous cases  of,  122  ;  feigned 
and  imputed,  123 ;  rules  for 
investigating  cases  of,  153; 
evidence  of,  in  the  dead 
body,  155  ;  acute  and  chro- 
nic, 15S  ;  evidence  of,  from 
chemical  analysis,  179;  from 
experiments  on  animals,  209 ; 
suspected  cases  of,  219  ; 
compound,  232  ;  statistics  of, 
237. 

Poisoned  animals,  flesh  of,  214. 
Poisoned  wounds,  25. 
Poppies,  poisoning  by,  607. 
Pork,  lead  in,  502. 
Porphyroxine,  625.  629. 


Port,  case  of,  369. 

Port-wine  poisoned  by  arsenic, 

377  ;  by  lead-shot,  503. 
Porter,   cocculus    indicus  in, 

753. 

Potash  and  its  carbonates,  poi- 
soning by,  326  ;  analysis  of, 
328;  absorption  of,  329;  bin- 
oxalate  of,  335  ;  bitartrate 
of,  336  ;  nitrate,  337  ;  sul- 
phate, 340  ;  arsenite,  427  ; 
arseniate,  438  ;  bichromate 
of,  561. 

Potassium,  cyanide  of,  716  ; 

sulphocyanide  of,  717  ;  fer- 

rocyanide  of,  718. 
Poudre  d'ltalie,  490. 
Pounded  glass,  injurious  effects 

of,  20. 
Pralet,  case  of,  657. 
Praslin,  Duke  of,  case  of,  36. 

127.  358.  381. 
Premature  opinions,  204. 
Privet   berries,  poisoning  by, 

844. 

Prussian  blue,  719. 

Prussic  acid,  absorption  and 
elimination  of,  64 ;  poisoning 
by,  635;  effects  of  the  vapour, 
636  ;  symptoms  caused  by, 
638;  taste  and  odour  of,  641 ; 
period  of  commencement  of 
symptoms,  642  ;  power  of 
volition  and  locomotion  in 
cases  of  poisoning  by,  643 ;  its 
effects  contrasted  with  those 
of  opium,  64  7 ;  chronic  poi- 
soning by,  647  ;  external  ap- 
plication of,  648  ;  appear- 
ances after  death,  649 ;  loss  of 
odour  in  the  dead  body,  65 1 ; 
fatal  doses,  660  ;  recovery 
from  large  doses,  661  ;  pe- 
riod of  death,  663  ;  treatment, 
665;  chemical  analysis,  668  ; 
tests  for  the  liquid  and  va- 
pour, 669  ;  detection  of,  in 
organic   liquids,    672  ;  de- 
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tection  in  the  tissues,  673  ; 
period  at  which  detected  after 
death,  675 ;  alleged  sponta- 
neous production  of,  678;  not 
detected  in  the  body,  683  ; 
changes  of,  in  the  dead  body, 

684  ;   quantitative  analysis, 

685  ;  leaves  and  kernels  con- 
taining, 709. 

Ptyalism  (salivation),  from  mer- 
cury, 451. 

Putrefaction,  loss  of  poisons  by, 
193. 

Pyroxylic  spirit,  728. 

Quantity  of  poison  found  in  the 
body,  evidence  from,  195. 
199. 

Quicksilver,  see  Mercury,  443. 

Ramus,  case  of,  75. 

Ratafia,  poisoning  by,  708. 

Realgar,  439  ;  used  in  quack 
preparations,  439. 

Red  arsenic,  439. 

Red  lead,  485. 

Red  oxide  of  mercury,  474. 

Red  phosphorus,  352. 

Red  precipitate,  474. 

Red  spirit  of  nitre,  274. 

Redness  of  mucous  membrane 
from  poisoning  and  disease, 
161 ;  destroyed  by  putrefac- 
tion, 164. 

Reinsch's  process  for  arsenic, 
397  ;  delicacy  of,  400.  845. 

Remote  action  of  poisons,  78. 

Rhubarb,  garden,  alleged  poi- 
soning by,  321. 

Rhymes,  case  of,  373. 

Ribstone  pippin,  artificial  es- 
sence of,  702. 

Rice,  death  from,  19. 

Richards  v.  Cocking,  case  of, 
557. 

Richardson,  case  of,  414. 
Rodanbosh,  case  of,  6. 
Roada,  case  of,  245. 


Rules  for  investigating  cases  of 

poisoning,  in  the  living,  153; 

in  the  dead,  176. 
Rum,  poisoning  by,  722. 
Rupture  of  stomach,  153  ;  of 

the  gall-bladder,  153. 
Russell,  case  of,  156. 
Rve-bread,  noxious  effects  of, 

'755. 

Sabina  juniperus,  564. 
Sadleir,  Mr.,  case  of,  200.  694. 
Saffron,  meadow,  570. 
Sugar,  case  of,  364. 
Sager,  case  of,  356. 
Saint  Ignatius's  bean,  769. 
Sal  de  duobus,  840. 
Sal  prunella,  337. 
Sal  polychrest,  340. 
Sal  volatile,  333. 
Saline  medicines  poisonous,  2. 
Salivation,  mercurial,  451. 
Salts,  alkaline,  poisoning  by, 
334. 

Salt,  common,  death  from,  3. 

Salt  of  sorrel,  335. 

Saltpetre,  337. 

Salt,  spirits  of,  289. 

Salts,  Epsom,  fatal  effects  of,  4. 

Savin,  poisoning  by,  564  ;  ap- 
pearances, 566  ;  analysis, 
567  ;  oil  of,  567. 

Scheele's  green,  430  ;  prassic 
acid,  636. 

Schivabe,  case  of,  248. 

Schweinfiirth  green,  430. 

Secale  cornutum,  755. 

Sedative  solution,  Battley's, 
612. 

Seed  corn  with  arsenic,  415  ; 

with  copper,  534. 
Serpent  poison  (echidninc),  24. 
Sesquicarbonate  of  ammonia, 

333. 

Sesquichloride  of  antimony, 
551. 

Sesquisulphurct  of  arsenic, 
433. 
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Shaking  palsy  from  mercury, 
450. 

Sheepwash,  poisoning  by,  428. 
Sherrington,  case  of,  212. 
Shot-lead,  poisoning  by,  484. 
503. 

Silver,  nitrate  of,  29  ;  absorp- 
tion of,  57  ;  poisoning  by, 
558  ;  cyanide  of,  720. 

Skin,  action  of  poisons  through 
the,  23.  370.  382. 

Slow  poisoning,  363.  365. 

Sleep,  influence  of,  on  poisons, 
108. 

Smalt,  arsenic  in,  415. 
Smith,  Azenath,  case  of,  790. 
Smith,  Madeleine,  case  of,  94. 

200.  363. 
Smith,  Reg.  v.,  477.  524. 
Smithers,  cases  of  the,  639. 
Smyth,  Mrs.,  case  of,  775. 
Smoking,  noxious   effects  of, 

748. 

Snake  wood,  769. 
Snuff  poisoned  by  lead,  504. 
Soap-lees,  poisoning  by,  327. 
Soda,  muriate  of,  3  ;  and  its 

carbonates,    poisoning  by, 

327. 

Sodium,  chloride  of,  3. 
Softening  of  mucous  membrane 

from  poison  and  disease,  164. 
Solomon  v.  Lawson,   case  of, 

122. 
Solania,  762. 

Solanum  dulcamara  and  ni- 
grum, 761. 

Sorrel,  salt  of,  335. 

South  American  poison,  771. 

Southgate,  case  of,  13. 

Spanish  flies,  poisoning  by, 
576. 

Sphacelia  segetum,  755. 
Spinal  marrow,   diseases  of, 
149. 

Spinal  poisons,  103.  160.  763. 

Spirit,  dyers',  558. 

Spirits,  ardent,  effects  of,  721. 


Spirit  of  salt,  289. 
Spirits  of  hartshorn,  330. 
Sponge,  injurious  effects  of,  18. 
Spontaneous  perforation,  169. 
Spotted  hemlock,  805. 
Spurred  rye,  755. 
Stafford,  Mr.  A.,  case  of,  591, 
606. 

Starch,  alleged  presence  of 
arsenic  in,  415. 

Statistics  of  poisoning,  237. 

Stewart,  case  of,  633. 

Stibiated  tartar,  536. 

Stomach,  absorption  of  poisons 
by  the,  24;  death  from  dis- 
tension of,  152;  rupture  of, 
153  ;  perforations  of,  166. 

Stramonium,  poisoning  by,  836. 

Strangulated  hernia,  128. 

Strangulation,  internal,  death 
from,  129. 

Strangulation,  or  poisoning 
death  from,  231. 

Strychnia,  absorption  of,  68  ; 
local  action  of,  77 ;  poisoning 
by, mistakenfor  tetanus,144; 
and  its  salts,  poisoning  by, 
773;  symptoms,  774,  period 
of  commencement,  775 ;  chro- 
nic poisoning  by,  accumu- 
lative properties  of,  777  ; 
appearances  after  death,  778 ; 
fatal  dose,  780 ;  period  at 
which  death  takes  place,  781 ; 
treatment,  782  ;  chemical 
analysis,  783;  tests  for,  784; 
in  organic  mixtures,  786  ; 
the  poison  not  detected,  788; 
in  the  tissues,  789  ;  trials  for 
murder  by,  790. 

Strychnos  nux  vomica,  763  ; 
tieute,  770;  toxifera,  771  ; 
colubrina,  769  ;  ignatii,  769. 

Subacetate  of  copper,  518 ;  of 
lead,  482. 

Subchloride  of  copper,  519. 

Sublimate,  corrosive,  444. 

Subnitrate  of  bismuth,  560. 
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Subsulphate  of  mercury,  476. 

Sudden  death,  causes  of,  157. 

Suffocation  or  poisoning,  death 
from,  234. 

Sugar  of  Lead,  symptoms 
caused  by,  480  ;  chronic 
poisoning  by,  485  ;  appear- 
ances, 491  ;  fatal  dose  and 
period  of  death,  492  ;  treat- 
ment of  poisoning  by,  493  ; 
analysis  of,  495  ;  in  organic 
mixtures,  497  ;  detection  of, 
in  the  tissues,  498. 

Sugar  poisoned  by  lead,  504. 

Sulphate  of  magnesia,  4;  of 
indigo,  272;  of  potash,  340; 
of  copper,  516;  of  zinc,  553; 
of  iron,  558;  of  morphia, 
614.  616;  of  strychnia,  780, 
785. 

Sulphindigotic  acid,  272. 

Sulphocvanic  acid,  717. 

Sulphuret  of  mercury,  475. 

Sulphuret  of  arsenic,  death 
from  or  disease,  225  ;  local 
action  of,  371 ;  poisoning  by, 
433. 

Sulphuric  Acid,  symptoms 
caused  by,  243 ;  period  of 
commencement,  244;  acts  of 
volition  and  locomotion  in 
poisoning  by,  248;  remission 
and  intermission  of  symp- 
toms, 250;  appearances  after 
death  from,  251  ;  chronic 
poisoning  by,  255  ;  absorp- 
tion and  elimination  of,  257; 
fatal  dose  of,  258  ;  period  of 
death,  260;  treatment  of,  2  6 1 ; 
chemical  analysis  of,  263  ; 
tests  for,  264  ;  analysis  in 
organic  liquids,  265;  stains 
of,  on  clothing,  268 ;  aro- 
matic, poisoning  by,  271; 
quantitative  analysis,  272. 

Symptoms,  evidence  from,  in 
poisoning,  114.  124;  rules 
for  observing,  153. 


Syncopal  asphyxia,  150. 
Syrup  of  poppies,  608. 
Systemic   action   of  poisons, 


Tanghin  poison,  770. 

Tanghinia  venenifera,  770. 

Tape-worm,  176. 

Tapioca-plant  poisonous,  721. 

Tartar,  cream  of,  action,  336. 

Tartar  Emetic,  tolerance  of 
large  doses  of,  96  ;  symptoms 
and  appearances,  537;  chemi- 
cal analysis,  544;  arsenic 
contained  in,  550. 

Tartaric  acid,  323. 

Tartarized  antimony,  536. 

Tasteless  ague  drop,  427. 

Tawell,  case  of,  656.  662.  681. 

Taxus  baccata,  842. 

Tetanic  convulsions,  natural 
causes  of,  140. 

Tetanus,  large  doses  of  opium 
in,  96  ;  symptoms  of,  137  ; 
hysterical,  139;  mistaken  for 
poisoning,  142. 

Tests  and  apparatus,  203;  falla- 
cies respecting  the  use  of,  395. 

Thebaina,  620. 

Thomas,  case  of,  251.  254.  404. 
Thornapple,  poisoning  by,  836. 
Ticunas  poison,  771. 
Tieute,  upas,  770. 
Tin,  poisonous  preparations  of, 
558. 

Tinfoil,  patent,  noxious  effects 
of,  506. 

Tissues,  poisons  in  the,  31.  46. 
Tobacco,  poisoning  by,  746. 
Tobacco,  Indian,  effects  of,  831. 
Toffana  aqua,  188. 
Tolerance  of  poisons,  96. 
Trades  subject  to  painters'  colic, 
486. 

Treacle,  lead  in,  504. 
Trisnitrate  of  bismuth,  560. 
Truffles,  poisoning  by,  757. 
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Turbith,  mineral,  476. 
Turners,  case  of  the,  363. 


Ulceration  of  mucous  membrane 
from  poisoning  and  disease, 
164. 

Upas  antiar,  770. 
Upas  poison  of  Java,  770. 
Upas  tieute,  770. 
Urari  poison,  771. 
Urine,  poisons  detected  in  the, 
32. 

Uterus,  arsenic  detected  in  the, 
45. 


Vapours  of  arsenic,  alleged 
death  from,  121.  234.  426  ;  of 
nitric  acid,  death  from,  276  ; 
of  ammonia,  effects  of,  330  ; 
of  phosphorus,  345 ;  of  mer- 
cury, effects  of,  455;  of  prus- 
sic  acid,  636. 

Vegetable  irritants,  563. 

Vegetable  acids,  303. 

Venom  of  serpents,  24. 

Veratria,  poisonous  effects  of, 
576. 

Vera  t  rum  album,  575. 
Verdigris,  518. 
Vermilion,  475. 
Vinegar,  arsenic  in,  415. 
Vinutn  antimonii,  536  ;  opii, 
613. 

Violence,  death  from,  mistaken 
for  poisoning,  230. 

Viscera,  removal  of,  in  the  dead 
body,  177;  cautions  respect- 
ing the  preservation  of,  207, 

Vitriol,  oil  of,  241 ;  blue,  poi- 
soning by,  5.  516;  white,  553; 
green,  559. 

Vitriolic  acid,  241. 

Volatile  poisons,  absorption  and 
elimination  of,  64.73;  changes 
in,  194. 


Vomited  matters,  detection  of 
poison  in,  123. 


Wainriyht  v.  Bland,  139. 
Wall  papers,  poisonous,  432. 
845. 

Walsh,  case  of,  445.  471. 

Waring,  case  of,  381. 

Warner,  Dr.,  case  of,  780. 

Water,  effects  of  cold,  10;  of 
boiling,  21;  of  wells  acci- 
dentally poisoned,  123;  poi- 
soned by  lead,  489.  506;  by 
copper,  532. 

Water,  bitter-almond,  poisoning 
by,  702. 

Water-hemlock,  809.  814. 

Water  Laurel-,  704. 

Watkins,  Reg.  v.,  323. 

Welch,  case  of,  456. 

Whisker,  case  of,  5. 

Whisky,  poisoning  by,  721. 

White,  case  of,  6. 

White  hellebore,  5.  573. 

White  lead,  483. 

White  precipitate,  12;  poison- 
ing by,  473. 

White  vitriol  or  copperas,  553. 

Wine  poisoned  by  arsenic,  377; 
by  lead-shot,  503. 

Wine,  antimonial,  536. 

Wine  of  opium,  613. 

Wishart,  case  of,  408. 

Wolfsbane,  poisoning  by,  816. 

Wood-sorrel,  salt  of,  335. 

Woody  nightshade,  761. 

Wooler,  case  of,  93.  107. 
364. 

Woorara  poison,  771. 

Worms,  poisons  found  in,  45  ; 

perforations  of  the  intestines 

by,  173;    species   of,  175  ; 

alleged  death  from,  or  poison, 

224. 

Wounds,  poisoned,  25. 
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Wourali  poison,  771. 
Wren,  Reg.  v.,  764. 


Yellow  arsenic,  439. 

Yellow,  King's,  alleged  poison- 
ing by,  225. 

Yellow  sulphate  of  mercury, 
476. 


Yew- berries  and  leaves,  poison- 
ing by,  842. 


Zinc,  sulphate  of,  553;  chloride 
of,  554;  symptoms  and  ap- 
pearances, 555;  analysis,  557; 
carbonate  of,  558. 


THE  END. 
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